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THE CLEAN FUTURE ACT: DECARBONIZATION
OF THE TRANSPORTATION SECTOR

WEDNESDAY, MAY 5, 2021

HOUSE OF REPRESENTATIVES,
SUBCOMMITTEE ON ENERGY,
COMMITTEE ON ENERGY AND COMMERCE,
Washington, DC.

The subcommittee met, pursuant to call, at 11:31 a.m., via Cisco
Webex online video conferencing, Hon. Jerry McNerney (vice chair
of the subcommittee) presiding.

Members present: Representatives Rush, Peters, Doyle, McNer-
ney, Tonko, Schrier, Butterfield, Matsui, Welch, Schrader, Kuster,
Barragan, Blunt Rochester, O’Halleran, Pallone (ex officio), Upton
(subcommittee ranking member), Burgess, Latta, McKinley, Grif-
fith, Walberg, Duncan, Palmer, Lesko, Pence, Armstrong, and Rod-
gers (ex officio).

Also present: Representatives Clarke and Dingell.

Staff present: Jeffrey C. Carroll, Staff Director; Waverly Gordon,
General Counsel; Tiffany Guarascio, Deputy Staff Director; Perry
Hamilton, Clerk; Mackenzie Kuhl, Digital Assistant; Kaitlyn Peel,
Digital Director; Lino Pena-Martinez, Policy Analyst; Tim Robin-
son, Chief Counsel; Chloe Rodriguez, Clerk; Kylea Rogers, Staff As-
sistant; Sarah Burke, Minority Deputy Staff Director; Nate
Hodson, Minority Staff Director; Peter Kielty, Minority General
Counsel; Mary Martin, Minority Chief Counsel, Energy and Envi-
ronment; and Michael Taggart, Minority Policy Director.

Mr. McNERNEY. [In progress] panelists, and I want to welcome
all the members of the committee.

I am in my district office, so it is a little bit of a challenge, tech-
nically, because I haven’t done this before. So bear with me if I
cause any delays.

This morning’s hearing is on “The CLEAN Future Act: Driving
Decarbonization of the Transportation Sector.” So this is a very im-
portant issue that we all care about, and I want to go ahead and
recognize myself for an opening statement.

The Subcommittee on Energy will now come to order.

Today the subcommittee is holding a hearing entitled “The
CLEAN Future Act: Driving Decarbonization of the Transportation
Sector.” Due to the COVID-19 public health emergency, today’s
hearing is being held remotely. All Members and witnesses will be
participating via video conferencing.

As a part of our hearing, microphones will be set on mute for the
purposes of eliminating inadvertent background noise. Members
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and witnesses, you will need to unmute your microphone each time
you wish to speak.

Documents for the record can be sent to Lino Pena-Martinez at
the email provided to staff. All documents will be entered into the
record at the conclusion of the hearing.

Again, I now recognize myself for 5 minutes for an opening state-
ment. If you will, give me a minute to pull up the opening state-
ment.

You know what? It is going to take me a minute to find that, so
I am going to yield to the ranking member 5 minutes for an open-
ing statement, and then I will follow up with my opening state-
ment.

OPENING STATEMENT OF HON. FRED UPTON, A REPRESENTA-
TIVE IN CONGRESS FROM THE STATE OF MICHIGAN

Mr. UpToN. Well, thanks. Thanks, my friend, and I look for-
ward—I understand Bobby is going to be a little bit late, but good
to see you. And thanks to our witnesses, as well, for appearing be-
fore us virtually to discuss the role of EVs, electric vehicles.

You know, the CLEAN Future Act contains billions in subsidies
and mandates in an attempt to push EVs on the American public,
whether they are ready for them or not.

Now, I would note that I have always supported reasonable fuel
efficiency standards, and I am excited about the prospect of EVs,
that is for sure. And I know that our great domestic automakers
in Michigan are hard at work to make cars that consumers are
going to want to buy.

With that, I confess that I have concerns that the CLEAN Future
Act puts the cart before the horse by mandating electric vehicles,
because there is no consideration for American workers or car buy-
ers, our growing reliance on China for critical materials and min-
erals to make those batteries, and certainly the strain that EVs
will place on our grid. As members of this committee already know,
every summer California—your State—faces rolling blackouts. And
of course, just last winter, in March, Texas, Oklahoma, and Lou-
isiana suffered prolonged power outages.

Today EVs account for less than 2 percent of the cars on the
road. And we are simply not ready to charge EVs at scale, or poten-
tially during emergencies. Instead, we need to let the market and
consumer choice drive the adoption of EVs.

While this hearing is focused on EVs, we have got to realize that
the CLEAN Future Act has sweeping impact across a thousand
pages—a thousand pages. That is going to result in de facto bans
in hydraulic fracturing, plastics manufacturing, and new pipelines.
And as a result, the CLEAN Future Act is going to increase the
cost of energy and make it practically impossible to build new in-
dustrial facilities.

. Th(—::? question is, how are we going to build these EVs here at
ome’

How are you going to replace all the plastic and hydrocarbon-
based materials contained in these vehicles?

How are we going to import all the critical minerals from China,
with their weak environmental and labor standards?
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We simply can’t have it both ways. House Republicans, we have
introduced a number of bills as part of our Securing a Cleaner
American Energy Agenda to protect American jobs, the environ-
ment.

We need first to look at regulatory reform to mine and process
critical minerals at home so that we can secure that supply chain
and reduce our reliance on China.

I would also note that I introduced H.R. 1599, Securing Amer-
ica’s Critical Minerals Supply Act. It is an important step in that
direction. We need to modernize the electric grid so that it can han-
dle the charging, even in extreme weather conditions.

We have also got to make sure that we protect American jobs
and consumer choice. The last thing we want to do is take away
people’s mobility and livelihoods by limiting the options of afford-
able and reliable vehicles.

We all know that the U.S. has become the world’s leading pro-
ducer of oil and gas. Thanks to free markets—sorry, that is my
phone in the background—thanks to free markets, competition, and
the American spirit of innovation. And thanks to more efficient en-
gines, advancing materials in plastics, less carbon-intensive fuels,
we are going to be making great strides to decarbonize our trans-
portation sector and maintain that energy security.

The COVID pandemic has exposed many weaknesses in our sup-
ply chain for pharmaceuticals, medical supplies, and even food. I
am afraid that the CLEAN Future Act is going to trade away the
progress that we have made to become almost energy independent
by increasing our reliance on China, which controls 80 to 90 per-
cent of the critical minerals that go into the EV business.

I am also concerned that the real impact on American jobs and
the needs of car buyers perhaps are being overlooked. I am pleased
that two of our witnesses today, Dr. Foss and Mr. Siccardi, will
help us explore those challenges. Rather than rushing new man-
dates with taxpayer subsidies, we need to take the time and do the
work to enact durable, bipartisan policies.

I look forward to the testimony and continuing the discussion,
and I yield back.

[The prepared statement of Mr. Upton follows:]

PREPARED STATEMENT OF HON. FRED UPTON

Thank you, Mr. Chairman. And thank you, to our witnesses, for appearing before
us virtually to discuss the role of electric vehicles. The CLEAN Future Act contains
billions of dollars in subsidies and mandates in an attempt to push electric vehicles
on the American public, whether they are ready for them, or not.

I have always supported reasonable fuel efficiency standards, and I'm excited for
the prospects of EVs. I know that our great domestic automakers in Michigan are
hard at work to make cars that consumer are going to buy. But I have real concerns
that the CLEAN Future Act puts the cart before the horse by mandating electric
vehicles, because there is no consideration for American workers and car buyers, our
growing reliance on China for critical minerals to make batteries, and the strain
that electric vehicles will place on our grid.

As members of this committee already know, every summer California faces roll-
ing blackouts, and just last winter Texas, Oklahoma, and Louisiana suffered pro-
longed power outages. Today, electric vehicles account for less than 2% of the cars
on the road. We are simply not ready to charge electric vehicles at scale or poten-
tially during emergencies. Instead, we should let the market and consumer choice
drive the adoption of EVs.
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While this hearing is focused on electric vehicles, we must also recognize that the
CLEAN Future act has sweeping impacts across 1,000 pages—that will result in de
facto bans on hydraulic fracturing, plastics manufacturing, and new pipelines. As
a result, the CLEAN Future Act will increase the cost of energy and make it prac-
tically impossible to build new industrial facilities. The big question is how are we
supposed to build these electric vehicles here at home? And how would you replace
all the plastic and hydrocarbon based materials contained in these vehicles? Are we
going to continue importing all the critical minerals from China, with their weak
environmental and labor standards? We simply cannot have it both ways.

House Republicans have introduced several bills as part of our Securing Cleaner
American Energy Agenda to protect American jobs and the environment. First, we
need regulatory reform to mine and process critical minerals at home, so we can
secure our supply chain and reduce our reliance upon China. Legislation that I in-
troduced, H.R. 1599 Securing America’s Critical Minerals Supply Act, is an impor-
tant step in this direction. We need to modernize our electric grid so it can handle
the charging—even in extreme weather conditions. We also need to make sure we
protect American jobs and consumer choice. The last thing we want to do is take
away people’s mobility and livelihoods by limiting options of affordable and reliable
vehicles.

The United States has become the world’s leading producer of oil and gas, thanks
to free markets, competition, and the American spirit of innovation. Thanks to more
efficient engines, advanced materials and plastics, and less carbon intensive fuels,
we are making great strides to decarbonize our transportation sector and maintain
our energy security.

The COVID pandemic has already exposed many weaknesses in our supply chains
for pharmaceuticals, medical supplies, and even food. I am afraid the CLEAN Fu-
ture Act will trade away the progress we have made to become almost energy inde-
pendent by increasing our reliance on China, which controls 80-90% of the critical
minerals that go into EV batteries.

I am also concerned that the real impacts on American jobs and the needs of car
buyers are being overlooked. I am pleased that two of our witnesses today—Dr.
Michot Foss and Mr. Siccardi—will help us explore these challenges.

Rather than rushing new mandates and taxpayer subsidies, Congress must take
the time and do the work to enact durable bipartisan policies. With that, I look for-
ward to the testimony and continuing this discussion.

Thank you, I yield back.

Mr. McNERNEY. I thank the ranking member for yielding back,
and I see that the chairman has arrived. If he is ready, I will yield
to him.

Mr. Rush, are you ready?

OPENING STATEMENT OF HON. BOBBY L. RUSH, A REP-
RESENTATIVE IN CONGRESS FROM THE STATE OF ILLINOIS

Mr. RUsH. I am. I thank my vice chairman and thank each and—
all the Members. We had a very serious accident on my way in this
morning, and traffic was at a—standing still for a long time.

The impacts of the auto industry on this Nation and the entire
globe are sweeping. Since the late 1800s, the auto industry has be-
come a major, worldwide industrial and economic force. In the U.S.
alone, innovation within this industry revolutionized travel, im-
proved transportation infrastructure, and radically changed both
rural and urban landscapes across the Nation and, indeed, across
the world.

A recent report from the University of California at Berkeley
suggests that auto innovation in the U.S. is once again on the
brink of a—that will unleash equally revolutionary outcome, if you
could imagine that. According to the 2035 Report 2.0, with the
right series of policies, it is, and I quote, “technically and economi-
cally feasible for all new car and truck sales to be electric by 2035.”
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The rapid electrification of light-, medium-, and heavy-duty vehi-
cles to this degree would drive down consumer costs, create jobs,
and save lives. More specifically, the electrification of all new
trucks and cars by 2035, paired with a clean electric grid, would
prevent 150,000 deaths. If that is not convincing enough, the study
also showed that broad vehicle electrification will save U.S. con-
sumers $2.7 trillion by 2050 and create over 2 million jobs by 2035.

The report also indicates that electric vehicles will be cheaper
than gasoline-powered vehicles within the next 5 years. To achieve
this reality, the current U.S. transportation sector, much like the
other sectors of the U.S. economy, is in need of deep
decarbonization. Absent any action, greenhouse gas pollution will
result in harsh consequences for our communities, especially the
most vulnerable among us.

For these reasons, Chairmen Pallone and I and Chairman Tonko,
along with many of our Democratic committee colleagues, set forth
the CLEAN Future Act to put the Nation on a path toward achiev-
ing net-zero greenhouse gas pollution no later than 2050.

I have also introduced the NO EXHAUST Act, which promotes
the electrification of the transportation sector to improve air qual-
ity and electric vehicle infrastructure access, especially in rural,
urban, low-income, and minority communities.

Sadly to say, our friends across the aisle have often expressed
concern for how other industrialized nations are charging ahead in
energy-related markets. They have also expressed concern for how
domestic manufacturing has diminished, rural communities have
been left out, and labor has been left out. These are indeed bipar-
tisan issues. We are all concerned about these issues. Let me say
emphatically we are all concerned, and share concern in terms of
these issues.

A productive discussion of all of today’s bills presents an oppor-
tunity to fine-tune legislative solutions that are geared towards
tackling these challenges and the climate crisis head-on.

I want to thank all of the witnesses for your participating in to-
day’s hearing.

[The prepared statement of Mr. Rush follows:]

PREPARED STATEMENT OF HON. BoBBY L. RUSH

The impacts of the auto industry on this Nation and the entire globe are sweep-
ing. Since the late 1800s, the auto industry has become a major worldwide indus-
trial and economic force. In the U.S. alone, innovation within this industry revolu-
tionized travel, improved transportation infrastructure, and radically change both
rural and urban landscapes across the country. A recent report from the University
of California, Berkeley suggests that auto innovation in the U.S. is once again on
the brink of a shift that will unleash equally revolutionary outcomes.

According to the “2035 Report 2.0,” with the right series of policies, it is [quote]
“technically and economically feasible for all new car and truck sales to be electric
by 2035.” The rapid electrification of light-, medium-, and heavy-duty vehicles to
this degree would drive down consumer costs, create jobs, and save lives. More spe-
cifically, the electrification of all new trucks and cars by 2035—paired with a clean
electric grid—would prevent 150 thousand deaths. If that is not convincing enough,
the study also shows that broad vehicle electrification will save U.S. consumers $2.7
trillion by 2050 and create over 2 million jobs by 2035. This report also indicates
that electric vehicles will be cheaper than gasoline powered vehicles within the next
5 years.

To achieve this reality, the current U.S. transportation sector—much like the
other sectors of the U.S. economy—is in need of deep decarbonization. Absent any
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action, greenhouse gas pollution will result in harsh consequences for our commu-
nities, especially for the most vulnerable among us. For these reasons, Chairmen
Pallone, Tonko, and Rush, along with many of our Democratic committee colleagues,
set forth the CLEAN Future Act to put the Nation on a path toward achieving net-
zero greenhouse gas pollution by no later than 2050. Mr. Rush has also introduced
the NO EXHAUST Act, which promotes the electrification of the transportation sec-
tor to improve air quality and electric vehicle infrastructure access—especially in
rural, urban, low-income, and minority communities.

Our friends across the aisle have often express concern for how other industri-
alized nations are charging ahead in energy-related markets. They have also ex-
pressed concerns for how domestic manufacturing has diminished, rural commu-
nities have been left behind, and labor has been left out. These are bipartisan
issues, and these are shared concerns. A productive discussion of all of today’s bills
presents an opportunity to fine-tune legislative solutions that are geared towards
tackling these challenges and the climate crisis head-on. With this in mind, the sub-
committee gathers for this important discussion to provide expert witnesses and
members of this Committee with the opportunity refine vital proposals through reg-
ular order.

I thank all of the witnesses for their participation in today’s hearing. And, with
that, I yield to my friend and colleague, the gentleman from Michigan, Ranking
Member Upton for 5 minutes.

Mr. RUsH. And, with that, I yield right now to the chairman of
the full committee, Chairman Pallone, for 5 minutes for the pur-
poses of an opening statement.

OPENING STATEMENT OF HON. FRANK PALLONE, Jr., A REP-
RESENTATIVE IN CONGRESS FROM THE STATE OF NEW JER-
SEY

Mr. PALLONE. Thank you, Chairman Rush.

One of this committee’s top priorities is taking action to address
the climate crisis. In the last several months we have held numer-
ous legislative hearings on the CLEAN Future Act, our comprehen-
sive and ambitious legislation to combat the climate crisis and to
achieve a 100 percent clean economy no later than 2050.

And today the Energy Subcommittee is focusing on decarbonizing
the transportation sector through investments in electric vehicles
and EV infrastructure. We will be discussing a suite of provisions
in the CLEAN Future Act that support electric vehicle infrastruc-
ture and domestic manufacturing of EV-related technology, and the
subcommittee will also review legislation from Chairman Rush,
Representative Clarke, and Representative Dingell that are also in-
cluded in the CLEAN Future Act, and I thank them for their lead-
ership.

Electrifying the transportation sector is critical to meeting our
climate goals. This is particularly important, since we will be si-
multaneously working to decarbonize the power sector, which will
result in EVs becoming even cleaner in the future. And it is ex-
pected that nearly 7 million electric vehicles will be sold per year
by 2025.

To ensure we are ready for this growing demand, we must invest
in the necessary charging and manufacturing infrastructure, so
that consumers are able to reliably power their cars. Now, Presi-
dent Biden’s American Jobs Plan invests heavily in EVs and infra-
structure, with a goal to build a network of 500,000 EV chargers
by 2030. And the President’s plan recognizes the important role of
EVs in our economic recovery and growth, and in our fight against
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climate change. The legislation we are discussing today is part of
this larger effort with the President.

At the same time, we must also guarantee that benefits of elec-
tric vehicles are available and accessible to all communities. Minor-
ity communities often have the most exposure to polluted air from
gasoline- and diesel-powered vehicles. Electric vehicle access could
help provide cleaner transportation options in these environmental
justice communities.

Rural and underserved communities also stand to benefit from
EV infrastructure deployment, as EV-charging infrastructure can
help support local economies. And I am particularly excited to hear
from Francis Energy today about its rollout of a statewide EV in-
frastructure network in Oklahoma.

Perhaps more—most importantly, as we see growing EV adoption
in this country, we must make sure our transition prioritizes Amer-
ican workers. China and other countries are rapidly growing their
EV markets, and therefore we must invest aggressively to ensure
we don’t lose the EV market to China.

It is imperative this investment occur here to grow an American
EV manufacturing base that employs union workers at good wages
with real benefits, and that is why the CLEAN Future Act provides
funding for domestic manufacturing conversion grants to help cre-
ate and expand domestic manufacturing of advanced vehicles and
advanced vehicle components. It also modernizes and expands the
Department of Energy’s Advanced Technology Vehicles Manufac-
turing Program, or ATVM.

Now, I know that—I know Mr. Upton—I was listening to what
he said, and he is right when he talks about foreign supply chains.
He, you know, points out the role of critical minerals and the fact
that many of these are produced now or mined in China and other
countries. And so, as Democrats, Fred, I do want to say we believe
we have to work together to find new, reliable, and responsible
sources for these materials. And the CLEAN Future Act includes
provisions that begin to address the extraction and processing and
reuse of critical minerals. We can’t be relying on China and our—
and other, you know, enemies for these materials.

But I do want to say this. Look, I don’t think—everyone has to
understand that electric vehicles are the future. That is coming
from the auto industry itself. And therefore, we need to do every-
thing we can to ensure America needs that future by making the
necessary investments now.

And again, I am not trying to pick on you, Fred, but I know,
Fred, you talk about how, you know, we are spending money and,
you know, government dollars to help this investment. But I just
don’t think it is possible to do if we just rely totally on the private
sector and don’t make those investments to spur this industry in
order to compete with China and other countries that are making
those investments.

And therefore, we need to, you know—with these bills we are in-
vesting in innovation, and helping give consumers the ability to
choose between more than just gasoline or diesel. We have to en-
sure that our roads, our grid, and our workers are prepared for this
important transition. When charging stations are as ubiquitous as
gas stations, then consumers will have a choice, and we truly will
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be in a position to win the future, which is what we are trying to
accomplish.

So thank you again, Mr. Chairman. It is an important hearing.
And I yield back.

[The prepared statement of Mr. Pallone follows:]

PREPARED STATEMENT OF HON. FRANK PALLONE, JR.

One of this committee’s top priorities is taking action to address the climate crisis.
In the last several months, we have held numerous legislative hearings on the
CLEAN Future Act, our comprehensive and ambitious legislation to combat the cli-
mate crisis and to achieve a 100 percent clean economy no later than 2050. Today,
the Energy Subcommittee is focusing on decarbonizing the transportation sector
through investments in electric vehicles and EV infrastructure.

We'll be discussing a suite of provisions in the CLEAN Future Act that support
electric vehicle infrastructure and domestic manufacturing of EV-related technology.
The subcommittee will also review legislation from Chairman Rush, Representative
Clarke, and Representative Dingell that are also included in the CLEAN Future
Act. I thank them for their leadership on these important provisions.

Electrifying the transportation sector is critical to meeting our climate goals. This
is particularly important since we will be simultaneously working to decarbonize the
power sector, which will result in EVs becoming even cleaner in the future. It is
expected that nearly seven million electric vehicles will be sold per year by 2025.
To ensure we are ready for this growing demand, we must invest in the necessary
charging and manufacturing infrastructure so that consumers are able to reliably
power their cars.

President Biden’s American Jobs Plan invests heavily in EVs and infrastructure,
with a goal to build a network of 500,000 EV chargers by 2030. The President’s plan
recognizes the important role of EVs in our economic recovery and growth and in
our fight against climate change. The legislation we are discussing today is part of
this larger effort.

At the same time, we must also guarantee the benefits of electric vehicles are
available and accessible to all communities. Minority communities often have the
most exposure to polluted air from gasoline and diesel-powered vehicles. Electric ve-
hicle access can help provide cleaner transportation options in these communities.

Rural and underserved communities also stand to benefit from EV infrastructure
development as EV charging infrastructure can help support local economies. I'm
particularly excited to hear from Francis Energy today about its rollout of a state-
wide EV infrastructure network in Oklahoma.

Perhaps most importantly, as we see growing EV adoption in this country, we
must make sure our transition prioritizes American workers. China and other coun-
tries are rapidly growing their EV markets and therefore we must invest aggres-
sively to ensure we don’t lose the EV market to China. It’s imperative this invest-
ment occur here to grow an American EV manufacturing base that employs union
workers, at good wages, with real benefits.

That’s why the CLEAN Future Act provides funding for Domestic Manufacturing
Conversion Grants to help create and expand domestic manufacturing of advanced
vehicles and advanced vehicle components. It also modernizes and expands the De-
partment of Energy’s Advanced Technology Vehicles Manufacturing program, or
ATVM.

Today, we will also discuss the role of critical minerals and foreign supply chains
in the EV industry. My Republican colleagues are right to point out the problems
with the labor practices and, in some cases, outright exploitation that occurs in the
extraction of some of the critical minerals found in the batteries in electric vehicles.
Democrats share these concerns and believe we should work together to find new,
reliable, and responsible sources for these materials. The CLEAN Future Act in-
cludes provisions that begin to address the extraction, reprocessing, and reuse of
critical minerals.

Make no mistake—electric vehicles are the future. That’s coming from the auto
industry itself. And therefore, we need to do everything we can to ensure America
leads that future by making the necessary investments now. With these bills, we
are investing in innovation and helping give consumers the ability to choose be-
tween more than just gasoline or diesel. We must ensure that our roads, our grid,
and our workers are prepared for this important transition. When charging stations
are as ubiquitous as gas stations, then consumers will have a choice, and we truly
will be in a position to win the future.



Thank you, and I yield back.

Mr. RusH. The Chair yields back. Now the Chair now recognizes
the ranking member of the full committee, Mrs. Cathy McMorris
Rodgers, for 5 minutes.

OPENING STATEMENT OF HON. CATHY McMORRIS RODGERS,
A REPRESENTATIVE IN CONGRESS FROM THE STATE OF
WASHINGTON

b 1(\1/Irs. RODGERS. Thank you, Mr. Chairman. Great to see every-
ody.

Yes, it is about winning the future. I would suggest it is EVs and
AVs, right, electric vehicles and autonomous vehicles. That is our
future. I know today we are focused on EVs, you know, but there’s
many exciting technologies under development that will help drive
cleaner energy systems, protect our environment, expand economic
opportunity, and benefit families and workers. That is the wonder
and promise of the American free enterprise system and our cul-
ture of innovation, which is driven by consumer demand, not a gov-
ernment socialist agenda.

The fruits of free enterprise innovation can be seen in all the
amazing advances over the decades in our transportation systems,
like the cars and trucks that we drive. This includes constantly im-
proving performance, efficiency, and safety. It also includes improv-
ing mobility, convenience, and comfort, all the benefits that people
want and look for.

Think about the benefits of autonomous vehicle systems, which
we have examined in this committee. AVs will mean more safety
and more mobility, especially as these advances become more af-
fordable to everyone, including seniors and people with disabilities.

Think about new power trains, including EV power trains, and
the fuels which are building upon our existing energy infrastruc-
tlllre and providing more efficient, cleaner, high-performing vehi-
cles.

Unfortunately, this free market innovation and its benefits are
being jeopardized by the mandatory rush to green. This approach
includes regulatory mandates to drive reduction of greenhouse gas
emissions from our transportation systems by restricting people’s
options, regardless of technological capability or cost. The leading
edge of this approach is happening at the State level, led by Cali-
fornia, with its aggressive renewable electric mandates and vehicle
standards.

Despite rapidly rising electric rates 7 times the national average
and a struggling, unreliable electric grid, people having to buy gen-
erators just to keep the lights on, California’s Governor was uncon-
vinced the State policies were enough to meet climate goals. So last
year he issued an order to restrict oil and gas production and to
ban sales of gas-powered cars and light trucks by 2035. Add the
Biden administration’s plans to drive electrification on aggressive
timelines nationwide, and costs on families and workers will in-
crease. We have detailed this in recent hearings.

Today’s hearing concerns legislation to expand electric vehicle in-
frastructure as part of the majority’s climate agenda and its
CLEAN Future Act. Taken together with the energy restrictions in
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the broader bill, the policies today should be scrutinized to under-
stand, unfortunately, how it will hurt security, innovation, afford-
ability, and reliability. All of these consequences will hurt espe-
cially the low- and middle-income families.

In hearings earlier this year we discussed risk from replacing ex-
isting energy infrastructure with systems reliant mostly on wind
and solar, batteries, and completely electric transportation.

All of us should be asking: What are the security impacts of the
United States trading its strategic advantage in fossil energy for
more reliance on supply chains from China?

What will weather-dependent electricity systems mean for reli-
ability and rates people pay, like the working families of eastern
Washington?

What are the costly impacts on people who rely on gas-powered
vehicles well into the future? What will happen to their cost?

Although the radical left doesn’t like to recognize it, America has
led with a sophisticated and competitive fuel system developed over
nearly a century to serve our needs. What are the benefits of work-
ing to foster continued innovations in the system and building on
its attributes, even as autonomous and electric vehicle innovations
are deployed and developed?

As I have said before, we should build upon our energy systems,
not dismantle them. We should stop attacking the source of Amer-
ican innovation and stop trying to pick winners and losers. We
should recognize the essential role technological innovation and
American free enterprise serves to address climate risk. Let’s win
the future. Let’s do it the American way.

And with that, I yield back the balance of my time.

[The prepared statement of Mrs. Rodgers follows:]

PREPARED STATEMENT OF HON. CATHY MCMORRIS RODGERS

There are many exciting technologies under development that will help drive
cleaner energy systems, protect our environment, expand economic opportunity and
benefit families and workers.

That is the wonder—and the promise—of the American free enterprise system
and our culture of innovation, which is driven by consumer demand, not a govern-
ment socialist agenda. The fruits of free market innovation can be seen in all the
amazing advances over the decades in our transportation systems, like in the cars
and trucks we drive.

This includes constantly improving performance, efficiency, and safety. It also in-
cludes improving mobility, convenience, and comfort—all benefits people want and
look for. Think about the benefits of autonomous vehicle systems, which we’ve exam-
ined in this committee.

AVs will mean more safety and more mobility, especially as these advances be-
come more affordable to everyone, including seniors and people with disabilities.
Think about new power trains—including EV powertrains—and the fuels, which are
building upon our existing energy infrastructure and providing more efficient, clean-
er, higher-performing vehicles.

Unfortunately, this free market innovation and its benefits are under assault by
the compulsory “rush to green” schemes presented by the majority and the adminis-
tration to address climate risks. These schemes include regulatory regimes to drive
reduction of greenhouse gas emissions from our transportation systems by restrict-
ing people’s options—regardless of technological capability or cost.

As usual, the leading edge of this assault is happening at the State level led by
California, with its aggressive renewable electricity mandates and vehicle stand-
ards. Despite rapidly rising electricity rates, and a struggling, unreliable electric
grid, California’s governor was unconvinced the State’s policies were enough to meet
climate goals.
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So last year he issued an order to restrict oil and gas production and to ban sales
of gas-powered cars and light trucks by 2035. Add the Biden administration plans
to drive electrification on aggressive timelines nationwide, and costs on families and
workers will increase, as we've detailed in recent hearings.

Today’s hearing concerns legislation to expand electric vehicle infrastructure as
part of the majority’s radical climate agenda in its CLEAN Future Act. Taken to-
gether with fossil energy restrictions in the broader bill, the polices today should
be scrutinized to understand how it hurts security, innovation, affordability, and re-
liability. All these consequences will hurt low and middle income families the most.

In hearings earlier this year, we discussed risks from replacing existing energy
infrastructure with systems reliant mostly on wind and solar, batteries, and com-
pletely electric transportation. All of us should be asking: What are the security im-
pacts of the United States trading its strategic advantage in fossil energy for more
reliance on supply chains from China?

What will weather dependent electricity systems mean for reliability and the
rates people pay—like the working families of eastern Washington? What are the
costly impacts on people who rely on gas-powered vehicles well into the future?
What will happen to their costs?

Although the radical left does not like it, America is blessed with a sophisticated
and competitive fuel system, developed over nearly a century to serve our needs.
What are the benefits of working to foster continued innovations in this system and
building on its attributes—even as electric vehicle innovations are developed and de-
ployed?

As I've said before, we should build upon our energy systems, not dismantle them.
We should stop attacking the source of American innovation, stop trying to pick
winners and losers. We should recognize the essential role technological innovation
and American free enterprise serves to address climate risks.

Mr. RusH. I want to thank the ranking member. The ranking
member yields back.

The Chair would like to remind Members that, pursuant to com-
mittee rules, all Members’ written opening statement shall be
made part of the record.

And now that concludes our opening testimony. I would like to,
at this time, welcome our witnesses who are at this morning’s
hearing.

First of all, Mr. Amol Phadke, staff scientist and deputy depart-
ment head for the International Energy Analysis Department in
the Lawrence Berkeley National Lab.

Next, Mr. Joe Britton, executive director of the Zero Emissions
Transportation Association.

Following Mr. Britton will be Mr. Josh Nassar, the legislative di-
rector of the International Union, United Automobile, Aerospace,
and Agricultural Implement Workers of America, the UAW.

Next will be Mr. David Jankowsky, founder and president of
Francis Energy.

Next, following Mr. Jankowsky, will be Dr. Michelle Mishot—
Michot, rather—Foss, who is a Ph.D., a fellow in energy and min-
erals, Baker Institute for Public Policy at the Center for Energy
Studies at Rice University.

And lastly, Mr. AJ Siccardi, president of the Metropolis Energy,
Incorporated—Metroplex, rather—on behalf of the National Asso-
ciation of Convenience Stores, NACS; the National Association of
Truck Stop Operators, NATSO; and the Society of Independent
Gasoline Manufacturers of America, SIGMA.

I want to thank each and every one of the witnesses for joining
us today, and we look forward to your testimony.

Dr. Phadke, you are now recognized for 5 minutes for the pur-
poses of an opening statement.
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STATEMENTS OF AMOL PHADKE, Pa.D., STAFF SCIENTIST AND
DEPUTY DEPARTMENT HEAD, INTERNATIONAL ENERGY
ANALYSIS DEPARTMENT, LAWRENCE BERKELEY NATIONAL
LABORATORY; JOSEPH BRITTON, EXECUTIVE DIRECTOR,
ZERO EMISSIONS TRANSPORTATION ASSOCIATION; JOSH
NASSAR, LEGISLATIVE DIRECTOR, INTERNATIONAL UNION,
UNITED AUTOMOBILE, AEROSPACE, AND AGRICULTURAL
IMPLEMENT WORKERS OF AMERICA (UAW); DAVID
JANKOWSKY, FOUNDER AND PRESIDENT, FRANCIS ENERGY;
MICHELLE MICHOT FOSS, PH.D., FELLOW IN ENERGY, MIN-
ERALS AND MATERIALS, CENTER FOR ENERGY STUDIES,
BAKER INSTITUTE FOR PUBLIC POLICY, RICE UNIVERSITY;
AND AdJ SICCARDI, PRESIDENT, METROPLEX ENERGY, INC.

STATEMENT OF AMOL PHADKE, PH.D.

Dr. PHADKE. All right. Thank you. I am just going to pull up my
desk for a second.

All right. Good morning, everybody. Chairman Pallone, Ranking
Member McMorris Rodgers, Chairman Rush, Ranking Member
Upton, and distinguished members of the committee, thank you for
holding this important hearing and for inviting me to testify.

I am Dr. Amol Phadke, I am a staff scientist and deputy depart-
ment head of the International Energy Analysis Department, Law-
rence Berkeley National Lab. I am also affiliate and senior scientist
at the Goldman School of Public Policy, University of California,
Berkeley, and the lead author of the 2035 Power Report, which
looks at the technical economic feasibility of reaching 90 percent
clean power by 2035, where we find that such a grid is technically
feasible and dependable and, in fact, the lower wholesale consumer
cost. I am also the joint lead author with Dr. Nikit Abhyankar of
the recently released 2035 Transport Report, which assessed rapid
decarbonization of the U.S. transport sector via electrification.

What is really exciting is that my own research and the research
of several other scientists show that limiting battery cost break-
throughs and battery technology have created new opportunities
for accelerated decarbonization of the transport sector via elec-
trification. Significant barriers remain, but the total consumer cost
savings and societal benefits of accelerated vehicle electrification
are just staggering.

In our report we analyze the economic, human health, environ-
mental, and electric grid impacts of a future scenario in which all
new sales of light-duty and heavy-duty vehicles are electric by 2030
and 2025, respectively. This timeline is consistent with what we
need to do to avoid climate change and also in line with the recent
private-sector and government targets.

Our key findings are: One, such a scenario is technically feasible.
EVs can deliver the required performance, given recent dramatic
improvements in battery technology.

Two, which is very important, it leads to massive savings to con-
sumers, due to much lower running cost of EVs. The consumer
saves $2.7 trillion in vehicle spending by 2050. This translates to
approximately $1,000 in average household savings each year over
the next 30 years.
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Three, it avoids 150 premature deaths, due to dramatic decline
in air pollution from transport. This one is particularly important
for environmental justice.

Four, over 2 million new jobs are supported by 2035, because of
significant increases in construction and manufacturing jobs to
build the grid and charging infrastructure required to support this
transformation. And more importantly—jobs, because the $1,000
that consumers save to spend on other things, which drives invest-
ments.

Five, investments in charging infrastructure are critical, but the
investments are modest compared to the rapid benefits of elec-
trification. However, several hurdles, including high upfront vehicle
costs and inadequate charging infrastructure, remain.

A robust policy ecosystem is required to address these barriers,
which potentially include five elements.

First, strong standards that require all new auto sales to be zero-
emission, a technology neutral standard.

Second, targeted financial incentives that ramp down over time.

Third, equity-focused programs.

Fourth, and most importantly, investments in a ubiquitous
charging network and a modern grid.

Five, the strong made-in-America policies.

You know, Europe and China are implementing several of these
policies already. And in 2020, EV sales and public charge points in
Europe and in China will more than double that of the U.S. So we
have some catch-up to do, but it is eminently possible.

Last, but not the least, enhanced investment in R&D to establish
U.S. leadership in clean technology and rapid decarbonization of
the transport sector. Examples include extreme fast-changing, co-
balt-free batteries, solid-state advanced manufacturing.

In short, recent dramatic technology improvements have created
a massive opportunity for consumers, climate, economy, and jobs.
And I think it is wise to take it.

I yield back, or I am done.

[The prepared statement of Dr. Phadke follows:]
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Introduction

Chairman Rush, Ranking Member Upton and distinguished members of the committee, thank
you for holding this important hearing and for inviting me to testify.

I am Amol Phadke, and I am a Staff Scientist and Deputy Department Head in the International
Energy Analysis Department at Lawrence Berkeley National Laboratory (Berkeley Lab). I am
also an Affiliate and Senior Scientist at the Goldman School of Public Policy at the University of
California (UC), Berkeley. My research is focused on electrification of heavy duty vehicles, grid
scale storage, and deep decarbonization of the power and transport sectors. I have published over
30 peer reviewed journal articles and over 35 scientific reports. I have a Bachelor of Engineering
degree from the Government College of Engineering, Pune, India, and a M.S. and Ph.D. from the
Energy and Resources Group, from UC Berkeley. I am the lead author of the recently released
2035 Transport Report and 2035 Power Report by UC Berkeley which assess rapid
electrification and deep decarbonization of the US transport and power sectors respectively.

My testimony represents my views only and does not necessarily represent the views of Berkeley
Lab or of the Department of Energy.

My own research and the research of several other scientists shows that plummeting battery
costs, breakthroughs in battery technology, and dramatic declines in clean energy costs have
created new opportunities for an accelerated decarbonization of the transport sector via
electrification. Significant barriers remain, but the total consumer cost savings and societal
benefits of accelerated vehicle electrification are staggering. In this testimony, I will discuss the
key findings of our related research.

I will specifically discuss the findings of our recent report: 2033 Report 2.0 Plummeting Costs And
Dramatic Improvements In Batteries Can Aceelerate Our Clean Transportation Future (2035 Transport
Report) !

Figure 1: Annual consumer savings in the DRIVE Clean scenario {cumulative savings of $2.7 trillion through
2050) and a delayed-electrification scenario (cumulative savings of $2.2 trillion through 2050).

! Phadke. A, N Abhyankar, J Kirsey. T McNair. U Paliwal et al.. 2021. 2035 Report 2.0: Plummeting Costs and
Dramatic Improvements in Batteries Can Accelerate Our Clean Transportation Future. University of California,
Berkeley. Available at www,2035report.com. [A Phadke and N Abhyankar are co-lead authors]
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We analyze the economic, human health, environmental, and electric grid impacts using a future
scenario in which electric vehicles (EVs) constitute 100% of new U.S. light duty vehicle (LDV)
sales by 2030 as well as 100% of medium-duty vehicle (MDV) and heavy-duty truck (HDT)
sales by 2035. We find that such a scenario is technically feasible and leads to

e Saving consumers $2.7 trillion in vehicle spending (Figure 1). This translates to
approximately $1,000 in average household savings each year, over the next 30 years

s 150,000 avoided premature deaths, and nearly $1.3 trillion in avoided health and
environmental costs through 2050;

e Over 2 million new jobs in 2035, with opportunities to bolster job growth and global
competitiveness through sound industrial policies to support manufacturing.

Several hurdles, including high upfront vehicle costs and inadequate charging infrastructure,
rather than technical or economic feasibility, are the largest barriers to EV sales growth and
accelerated decarbonization to align with global climate targets.

A robust policy ecosystem is required to address these barriers which potentially includes strong
standards that require all new auto sales to be zero emission by 2035, targeted financial
incentives that ramp down over time, equity focused programs, investments in a ubiquitous
charging network and a modern grid, strong “Made in America” policies, and smart electric
utility regulations. These are described in a Companion Policy Report to the 2035 Transport
Report (see Baldwin et al. 2021).? Europe and China are implementing several of these policies
already and in 2020, EV sales and public EV charge points in Europe and China were more than
double of those in the US.

In addition, enhanced investments in RD&D are required to establish US leadership in clean
technology and further enable rapid decarbonization of the transport sector. Next, [ will elaborate
on the findings of our recent research.

2035 Report 2.0: Plummeting Costs And Dramatic
Improvements In Batteries Can Accelerate Our Clean
Transportation Future

In our recent report, 2035 Report 2.0: Plummeting Costs And Dramatic Improvements In Batteries Can
Accelerate Our Clean Transportation Future, we analyze the economic, human health,
environmental, and electric grid impacts of a future in which ground transportation is all-electric.
Qur main scenario, called the Drive Rapid Innovation in Vehicle Electrification (DRIVE Clean)
scenario, represents a future in which EV's constitute 100% of new U.S. light duty vehicle (LDV)
sales by 2030, as well as 100% of medium-duty vehicle (MDV) and heavy-duty truck (HDT)
sales by 2035. The scenario also assumes that the grid reaches 90% clean electricity by 2035, and

2 Baldwin, Sara, Amanda Myers, Michael O'Boyle, and David Wooley. 2021. Accelerating Clean, Electrified Transportation
by 2035: Policy Priorities (A 2035 2.0 Companion Report). Energy Innovation and University of California, Berkeley.
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substantial EV charging infrastructure is deployed. We then compare the DRIVE Clean scenario
to a No New Policy scenario, in which EV's constitute 45% of new LDV sales, 38% of MDV
sales, and 12% of HDT sales in 2035, and the clean electricity share reaches only 47% by 2035.
By demonstrating that the ambitious DRIVE Clean goals are technically feasible and
economically beneficial, we aim to inform broader discussions of the U.S. transportation
transition. Following are key findings from our analysis.

1. CONSUMER SAVINGS FROM EV OWNERSHIP START SOON AND GROW
RAPIDLY

Historically, EV sales have been hindered by two consumer cost disadvantages: the total cost
of ownership (TCO) and upfront prices of EVs have both been high in relation to internal
combustion engine (ICE) vehicles. Our results show, however, that electric heavy-duty trucks
already hold a TCO advantage today, and light-duty EVs will overtake ICE vehicles in TCO
terms within 5 years (Figure 1). In addition, light-duty EVs will reach upfront price parity
with their ICE counterparts in the mid- to late-2020s, while electric HDTs will approach
upfront price parity with diesel trucks in the mid- to late-2030s. However, the persistence of
high upfront EV costs is a major barrier to achieving rapid decarbonization of the
transportation sector. At a national level, the DRIVE Clean scenario yields cumulative
economic savings of approximately $2.7 trillion through 2050 compared to the No New
Policy scenario — an average household savings of approximately $1,000 per year over the
next 30 years. The DRIVE Clean scenario’s electrification of light duty EVs by 2030 is
critical to the benefits realized, saving $460 billion more than a scenario in which 100%
light-duty EV sales are achieved 5 years later.

R LIFETIME MILE
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2020 2025 2030 2035 2020 2025 2030 2035 2020 2025 2030 2035

W Upfont Costs B Electricity B Maintenance

Figure 1: TCO for EVs (bars] vs. ICE vehicles (lines), showing TCO parity achieved by 2023 for LDVs (left and
center) and an existing TCO advantage for HDTs (right). Upfront costs include taxes. Maintenance costs of EVs
include battery replacement cost.
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2. ACCELERATING EV ADOPTION SAVES 150,000 LIVES AND AVOIDS $1.3
TRILLION IN HEALTH AND ENVIRONMENTAL DAMAGES THROUGH 2050

Gasoline- and diesel-powered vehicles harm human health and the environment via emissions of
pollutants such as fine particulate matter, nitrogen oxides, and sulfur oxides, as well as
greenhouse gas emissions that contribute to climate change. These emissions disproportionately
impact low-income communities and communities of color, which are often located near major
roads, transit centers, or freight hubs. Compared with the No New Policy scenario, the total
transportation sector pollutant and carbon dioxide (CO2) emissions reductions in the DRIVE
Clean scenario avoid approximately 150,000 premature deaths and equate to nearly $1.3 trillion
in health and environmental savings through 2050 (Figure 2). The DRIVE Clean scenario slashes
ground transportation sector CO2 emissions by 60% in 2035 and by 93% in 2050, relative to
2020 levels. Total transportation sector emissions fall by 48% in 2035 and by 75% in 2050,
relative to 2020 levels (Figure 3).

MO NEW POLICY

DRIVE CLEAN

2020 2025 2030 2035 2040 2045 2050

Figure 2: Annual premature deaths in the No New Policy and DRIVE Clean scenarios, 2020-2050. The DRIVE
Clean scenario avoids 150,000 premature deaths due to air pollution through 2050.
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Figure 3: Transportation sector COz emissions in the DRIVE Clean and No New Policy scenarios through 2050.

3. THE ELECTRIC VEHICLE TRANSITION SUPPORTS EMPLOYMENT
OPPORTUNITIES ACROSS THE ECONOMY

The DRIVE Clean scenario supports consistent job gains in 2020-2035, peaking at over 2 million
jobs in 2035 compared to the No New Policy scenario (Figure 4). Employment gradually ramps
up in this timeframe as electric vehicle manufacturing expands and the electric grid adds new
renewable energy and battery storage resources to support increased vehicle electrification.
Consumer cost savings in the transition to electric vehicles similarly increases induced jobs in
the economy. While electric vehicles require less maintenance and have fewer parts, the
reduction in auto repair jobs is more than offset by gains in economy-wide induced jobs and
increased power sector jobs.
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NET JOBS IN 2035 — DRIVE CLEAN SCENARIO
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Figure 4: Net jobs in 2035, DRIVE Clean scenario compared to the No New Policy scenario.

4. EVPERFORMANCE AND AVAILABILITY CAN MEET THE NEEDS OF
AMERICAN DRIVERS

American drivers have become accustomed to the vehicle performance and availability standards
established by gasoline and diesel-powered vehicles for vehicle range (Figure 5), fueling time,
diversity of vehicle models, and—for commercial vehicles— weight. EVs have been improving
rapidly across all these dimensions, and our analysis suggests they will not present significant
barriers to the accelerated EV deployment envisioned in the DRIVE Clean scenario.
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Figure 5: Nearly 96% of U.S. passenger vehicle trips are shorter than 125 miles suggesting many EV models can
meet average daily passenger vehicle needs (image recreated from ICCT 2020),

REQUIRED CHARGING INFRASTRUCTURE CAN BE BUILT COST-EFFECTIVELY
TO SERVE THE ENVISIONED EV FLEET

To enable the DRIVE Clean scenario, U.S, EV-charging infrastructure must provide drivers with
at least as much convenience as provided by existing gasoline and diesel fueling stations. We
find that the pace of the required infrastructure scale-up is challenging but achievable, and the
costs are modest compared with the benefits of widespread EV deployment.

Each year over the next 30 years, the United States must install an average of approximately
270,000 public chargepoints for LDVs and 35,000 MDV/HDT chargepoints. The cumulative
investment in public charging infrastructure ($6.5 billion per year) makes up a small portion of
EV TCO in the DRIVE Clean scenario.

5. GLOBAL AND DOMESTIC SUPPLY CHAINS CAN SATISFY ACCELERATED
EV AND BATTERY PRODUCTION, LED BY U.S. COMPANIES

With strong policy support, domestic and global EV manufacturing capacity can sufficiently
scale to meet the DRIVE Clean goals. In addition, accelerated U.S. EV deployment will present
opportunities for U.S. manufacturing leadership in an increasingly competitive global context.
The DRIVE Clean scenario requires that annual U.S. electric LDV sales grow from 331,000

to over 15 million by 2030. Domestic manufacturing of these vehicles is beginning to ramp up,
with significant investments from manufacturers such as Ford and General Motors. At the same
time, more than 125 zero-emission MDVs and HDTs are in production or development in the
United States. Similarly, the DRIVE Clean scenario will depend on at least 1,200 GWh

of battery capacity per year by 2035. While current global lithium-ion battery demand is about
300 GWh, global battery manufacturing capacity is expected to exceed 2,000 GWh by 2028.
Strong policies will be necessary to further develop domestic vehicle and battery
manufacturing capacity, encourage raw material procurement and cost-competitive
battery recycling, and help the U.S. compete globally.

6. ELECTRIC GRID IMPACTS OF THE ENVISIONED EV FLEET ARE
MANAGEABLE

Even with additional electric loads in the DRIVE Clean scenario, the 90% clean grid is
dependable without coal plants or new natural gas plants by 2035. In addition, the resulting
wholesale electricity cost is lower than today’s costs. Under the DRIVE Clean scenario, all
existing coal plants are retired by 2030, no new fossil fuel plants are built, and electricity demand
growth from increased electrification averages about 2% per year, a growth rate slower than that
achieved in 1975-2005 (Figure 6). To meet this demand, the United States must install on
average 105 GW of new wind and solar and 30 GW of new battery storage each year—nearly
four times the current deployment rate in the U.S_, but lower than that achieved by China in
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2020, Although new investments in the distribution system are necessary to support increased
load from electric vehicles, the costs are modest. Because electricity sales are increasing due to
electrification, the increased distribution costs are spread across more units of electricity, which
results in lower costs to consumers on a per kWh basis.
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Figure 6: Average annual U.S. electricity demand growth, 2020-2050 (left) and average U.S. renewable energy
capacity additions necessary to support the DRIVE Clean scenario, compared to renewable energy capacity
additions in China in 2020 (right). The United States must add approximately 105 GW of new wind and solar
each year through 2035,

CONCLUSION

Plummeting battery costs, breakthroughs in battery technology, and dramatic declines in clean
energy costs have accelerated the timeline for cost-effective transportation decarbonization.
Significant barriers remain, but the total consumer cost savings and societal benefits of
accelerated vehicle electrification are staggering, Achieving the goal of the DRIVE Clean
scenario puts the United States on a 1.5°C pathway for economy-wide decarbonization while
yielding substantial human health and environmental benefits and saving consumers $2.7 trillion
in vehicle spending—approximately $1,000 in average household savings each year—over the
next 30 years. If light-duty vehicle electrification is delayed to 2035 in accordance with many
currently proposed transportation electrification goals, we leave significant cost savings on the
table. When it comes to electrifying transportation, sooner is definitely better. Europe and China
appear to be significantly ahead of the US in terms EV sales and charging infrastructure
deployment. For example, in 2020, EV sales and public EV charge points in Europe and China
were more than double of those in the US (Figure 6).
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Figure 6; EV sales and pubic charging points in US, EU, and China

New policies and regulations will be needed to achieve the accelerated 100% electric vehicle
sales goal. These are described in a Companion Policy Report to the 2035 Transport Report (see
Baldwin et al. 2021) which I have summarized below.?

Strong national fuel economy and tailpipe emissions standards for all vehicle classes
consistent with will pave the road for market transformation, spur technology innovation, reduce
local pollution, and lock in consumer savings. Combined with state leadership in ZEV standards,
strong national standards will protect consumers, improve public health, and ensure U.S.
manufacturers remain globally competitive. America needs strong standards to reduce
greenhouse gas emissions in line with a 1.5 degree Celsius global target. These are the highest
priority policies in terms of emissions reductions.

Equity-focused policies and programs designed with input from communities most adversely
impacted by transportation pollution — namely communities of color in historically redlined
neighborhoods, and frontline and underserved communities — will ensure all people, regardless
of race or other socio- economic demographics, benefit from cleaner, more efficient
transportation solutions.

Targeted incentives that ramp down over time as the market matures will encourage early
adoption and drive down costs to benefit all consumers. Means-based incentives will help ensure
low- and moderate-income consumers and small businesses also benefit. Consumer education

3 Baldwin, Sara, Amanda Myers, Michael 0'Boyle, and David Wooley. 2021, Accelerating Clean, Electrified Transportation
by 2035: Policy Priorities (A 2035 2.0 Companion Report). Energy Innovation and University of California, Berkeley.
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programs will increase awareness of expanding EV model availability and suitability. Incentive
programs for EV infrastructure are also key to an all-electric future.

Investments in a ubiquitous charging network and a modern grid will address range anxiety
and ensure reliability as the EV market grows. Meeting the mobility needs of families and
businesses will boost consumer and business confidence in EVs for urban, rural, and long-
distance trips.

Strong “Made in America” policies to encourage domestic manufacturing will help retool U.S.
industry to manufacture batteries, EVs, energy storage, and other advanced technologies. An
early focus on these policies will improve global competitiveness, sustain jobs, and support
workers in the transition.

Smart electric utility regulations and local government leadership will reduce permitting and
other soft costs and elicit full electrification transportation vatue for the benefit of EV owners,
utility customers, and the grid. Efforts to streamline interconnection and integration of EVs in
homes, businesses, and communities will pay dividends as demand grows.

In addition enhanced investments in RD&D are required to establish US leadership in clean
technology and further enable rapid decarbonization of the transport sector.

Thank you for the opportunity to share my views with the Committee.
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Mr. RusH. I want to thank Dr. Phadke.
The Chair now recognizes Mr. Britton for 5 minutes for the pur-
poses of an opening statement.

STATEMENT OF JOSEPH BRITTON

Mr. BRITTON. Thank you. Subcommittee Chairman Rush, Vice
Chair McNerney, Ranking Member Upton, full committee Chair-
man Pallone, and Ranking Member McMorris Rodgers, and other
members of the committee, thank you for the opportunity to speak
abé)ut zero-emission transportation and the CLEAN Future Act
today.

My name is Joe Britton. I am the executive director of the Zero
Emission Transportation Association, a public-interest nonprofit
representing 55 company interests who are all advocating for a 100
percent EV sales by 2030. Our membership spans the entire EV
supply chain and includes critical materials, charging companies,
utilities, vehicle manufacturers, and battery producers, and recy-
clers.

At the start of this year, ZETA launched a comprehensive Fed-
eral roadmap to achieve 100 percent EV sales by 2030. This EV
agenda offers Federal policymakers a blueprint to create hundreds
of thousands of domestic manufacturing jobs, protect public health,
and secure American leadership in the automotive space. We are
pleased to see key provisions of ZETA’s platform captured in the
CLEAN Future Act and the additional legislation included in to-
day’s hearing. My testimony will provide context on ZETA’s rec-
ommendations and on how we can best invest to create an unbeat-
able U.S. automotive sector for decades to come.

We know the world is moving forward with transportation elec-
trification, with or without us. So the United States has a choice
and an opportunity to revive its industrial and automotive superi-
ority.

Hundreds of thousands of Americans, many in rural commu-
nities, depend on the automotive industry for their livelihood. Elec-
tric vehicles present a critical pathway and opportunity for Amer-
ican leadership in manufacturing at a time when economic ad-
vancement in these areas is sorely needed. EVs will define the new
automotive economy. That is because they create enormous value,
without asking the consumer to sacrifice.

In fact, EVs are superior products that deliver a better driving
experience, have zero tailpipe emissions, cost significantly less in
terms of fuel, maintenance, and service costs.

The choices we face are stark. We can either cultivate an ad-
vanced vehicle sector or cede this economic opportunity to others.
It is true that China holds a disproportionate share of the EV sup-
ply chain, particularly when it comes to battery processing, mate-
rials, and recycling. But this didn’t happen accidentally. They have
delivered support and funding for research and development that
has allowed their economy to capture the market.

But that doesn’t need to be the end of the story. We can drive
American innovation through programs like the Advanced Tech-
nology Vehicle Manufacturing Program and seek to reshore the
production of components, parts, and vehicles. Investing in the U.S.
domestic supply chain will protect us from overreliance on foreign
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competitors and ensure that disruptions like those brought on by
the coronavirus are not repeated.

In short, the United States cannot be on the sidelines while our
foreign competitors continue to solidify their control over the manu-
facturing, processing, and commodities critical to our economic fu-
ture.

The current policy landscape presents an opportunity to retake
a leading position in the EV space. Congress can help by passing
strong consumer incentives, investing in charging infrastructure,
and instituting rigorous fuel economy standards, all while ensuring
this transition is achieved in an equitable manner.

ZETA specifically recommends removing the 200,000-unit-per-
manufacturer cap as part of the 30D tax credit and making those
EV incentives point-of-sale refundable.

We must also provide rebates to the used-car market to ensure
electrification is not only—out of reach but is available for those 70
percent of Americans that are not in the market for a brand-new
car.

And we have urged the Federal Government set strong fuel econ-
omy standards. This will send a market signal that we are going
to make this transition to EVs in the next 10 or 15 years, and not
the next 40 or 50.

We have also called for a $30 billion investment to build out ac-
cessible charging infrastructure. Reliable charging that meets every
community’s needs is critical. We are pleased to see charging infra-
structure prioritized in the American Jobs Plan.

Finally, each of ZETA’s policy objectives are grounded in a rec-
ognition that historic infrastructure efforts have not made a point-
ed attempt to engage frontline communities and communities of
color. With this in mind, we fully support Representative Clarke’s
Electric Vehicles for Underserved Communities Act, which directs
DoE to support the deployment of EV charging in disadvantaged or
underserved communities.

In tandem with the investments in the American Jobs Plan,
these proposals present a critical opportunity for full transportation
electrification.

ZETA’s membership has come together, as a business group and
a business voice to ensure that the United States can lead the glob-
al EV market while creating good-paying domestic jobs and cutting
our emissions to improve public health and reduce our carbon foot-
print.

We can make this an American success story and outcompete
anyone, but we have to do it now. Together, we can establish the
best products, careers, and public health outcomes possible.

ZETA encourages the committee to adopt these policies, and I
look forward to taking your questions and contributing to the dis-
cussion about how best to invest in a strong economic future.
Thank you.

[The prepared statement of Mr. Britton follows:]
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Introduction

Subcommittee Chairman Rush and Ranking Member Upton, Full Committee Chairman Pallone
and Ranking Member McMorris Rodgers, and other members of the Energy and Commerce
Committee, thank you for the opportunity to speak about zero emission transportation and the
CLEAN Futures Act today. Electric Vehicles (EVs) present a critical pathway and opportunity
for American leadership in manufacturing and the environment at a time when economic
advancement in these sectors is sorely needed.

My name is Joe Britton, and I am the Executive Director of the Zero Emission Transportation

Association, a public interest non-profit with over 50 member companies advocating for 100%
electric vehicle sales by 2030. Our membership spans the entire EV supply chain and includes
critical materials, charging companies, utilities, vehicle manufacturers, and battery recyclers.

The world is moving toward electric transportation, and the United States has an opportunity to
revive its industrial automotive prowess while reducing air pollution and addressing dressing
climate change. And while other solutions may require sacrifice on the part of the consumer,
EVs are far superior products that deliver a better driving experience than gas-powered cars,
have zero emissions and cost significantly less in terms of fuel, maintenance and service. EVs
are irreversibly the defining product of the new automotive economy. The choices we face are
stark —we either cultivate an advanced vehicle sector or cede this economic opportunity to
others. We don’t have to look far back to recall what happened when more efficient foreign
imports consumed the market. The United States cannot be on the sidelines while countries like
China continue to solidify their control over the commodities, processing and manufacturing
critical to our economic future.

ZETA’s membership has come together to ensure the United States has the capability to lead the
global EV market — while creating well-paying domestic jobs spanning the entire supply chain
and cutting our emissions to improve public health and reduce our carbon footprint. We can
make this an American success story and outcompete anyone, but the time for half-measures is
behind us. ZETA’s policy platform lays out a roadmap that both Congress and the Biden
administration can take to secure U.S. leadership in clean transportation. We must use public
policy as a tool to galvanize our global competitiveness to match the scale of our foreign
counterparts — like China — that have made significant strides in the last decade.! For example,
we can help the U.S. become an EV leader by passing strong consumer incentives, investing in
charging infrastructure, and instituting rigorous fuef economy standards that send a strong
market signal that we are going to make this transition in the next 10-15 years, not the next 40-
50. Together, we can establish the best products, supply chains and economic development the

¥ “Policy Platform.” ZETA, https:/www.zeta2030.org/policy-platform/. Accessed 28 Apr. 2021.
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automotive world has ever seen. I look forward to taking your questions and contributing to the
discussion about how best to invest for a stronger economic future.

Environmental Benefits of EVs

Transportation accounts for 28% of all U.S. greenhouse gas (GHG) emissions and is the largest
source of emissions across all economic sectors.? With both population and driving rates on the
rise, it is also the only sector that continues to increase its GHG emissions. Electrification of the
transportation sector is a critical step to reversing this troubling trend.

An overwhelming amount of research has shown that EVs produce lower lifecycle GHG
emissions than traditional Internal Combustion Engine Vehicles (ICEVs). A well-cited and
regularly updated study from the Union of Concerned Scientists demonstrates that, on average,
even in the region of the country using the most carbon intensive electricity, EVs perform better
than the equivalent of a 50 mile-per-gallon (mpge) gas-powered car, and in the cleanest region of
the grid, EVs perform at the equivalent of 122 mpge.* As the grid continues to move to clean
power, these numbers will only continue to improve —~whereas an ICEV is locked into the same
inefficiency over its lifetime.*

Medium- and heavy-duty vehicles (MHDVs) play an outsized role in negative environmental
implications from emissions. Although they represent 7% of vehicles on the road, they are
responsible for 25% of GHG emissions, 50% of nitrous oxide (NOx) emissions, and 67% of
particulate matter (PM) emissions.” NOx and PM emissions are linked with higher rates of
asthma, birth defects, premature birth, and complications from COVID-19.° New research
published last week shows that PM pollution, which is the largest environmental cause of human
mortality, disproportionately affects communities of color in the U.S. It also found that gasoline
vehicles were the largest source of PM emissions negatively impacting those communities.”
Removing tailpipe emissions associated with these vehicles will not only have a marked benefit
to the U.S. economy, but also an immediate and dramatic impact on public health and equity.

2 US EPA, OAR. “Sources of Greenhouse Gas Emissions.” US EPA, 29 Dec. 2015,

https://www epa.gov/ghgemissions/sources-grecnhouse-gas-emissions.

2 https://blog. ucsusa.org/dave-reichmuth/are-electric-vehicles-really -better-for-the-climate-yes-heres-why

“=Are Electric Vehicles Really Better for the Climate? Yes. Here’s Why.” Union of Concerned Scientists, 11 Feb.
2020, https://blog.ucsusa.org/dave-reichmuth/arc-electric-vehicles-really-better-for-the-climate-yes-heres-why.

5 Ready for Work | Union of Concerned Scientists, https://www.ucsusa.org/resources/ready-work. Accessed 30 Apr.
2021.

“Brown, Austin L., et al. Driving California’s Transportation Emissions to Zero. Apr. 2021. escholarship.org,
doi:10.7922/G2ZMCBXI9X.

7 Tessum, Christopher W., et al. “PM2.5 Polluters Disproportionately and Systemically Affect People of Color in
the United States.” Science Advances, vol. 7, no. 18, Apr. 2021, p. eabf4491. advances.sciencemag.org,
doi:10.1126/sciadv.abf4491.
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The U.S. can position itself as an innovator and dramatically reduce emissions with full
transportation electrification. Economic growth and emissions reductions do not need to be
mutually exclusive; in fact, 41 states demonstrated that GDP and emissions can be negatively
correlated when their emissions dropped to all-time lows and their GDP rose.® This resulted from
a combination of regulatory policy and incentives for innovation in clean energy. As
demonstrated by ZETA’s 55 members in the industry, clean transportation is no different,

Domestic Manufacturing Opportunity

Securing our global competitiveness rests on our ability to create domestic manufacturing jobs.
With U.S. auto sector employment down 30% as a result of the COVID-19 pandemic’, American
auto workers are in a precarious position that an investment in electric vehicle manufacturing can
help alleviate. A report by the BlueGreen Alliance found that over 250,000 Americans are
working to manufacture, sell, and repair electric and hybrid vehicles'?: as the number of EVs
sold globally and domestically grows, we can anticipate even greater job growth.

On the other hand, choosing to ignore the opportunities presented by EVs will result in
devastating losses for communities dependent on the auto industry as foreign competitors move
past us. A 2018 study found that in Ohio alone, failing to attract members of the EV industry will
correlate with a 7,000-job loss'!. By leaning into the opportunities presented by the EV sector
and the U.S. companies leading this charge, the United States can protect the futures of our auto
workers and reestablish our automaking dominance.

U.S. companies like Tesla, Rivian, Ford, GM, Lucid, Lordstown, and others manufacture EVs
that outperform foreign competitors in terms of sales, quality, and performance. However,
China’s critical minerals stronghold has allowed it to gain outsized control of the EV market.
With the right policy to shift supply chain control away from China and to North America, the
United States can secure and prioritize sourcing critical minerals domestically.

8 Saha, Devashree, and Joel Jacger. Ranking 41 US States Decoupling Emissions and GDP Growth, July 2020.
www.wriorg, https://www.wri.org/insights/ranking-41-us-states-decoupling-emissions-and-gdp-growth.
Y See national employment in motor vehicles and parts nunul}mluring for May 2020. U.S. Bureau of Labor
Statistics, Aulomou\c Industry: Employment, Earnings, and Hours.” available at

/i him. The COVID-19 pandemic cost nearly 50,000 jobs in clean vehicles alone
in M('II'C]I and Apnl 2020, w |t}! greater losses expected to continue in coming months, See Philip Jordan,

“Memorandum: Clean Energy Employment Initial Impacts from the COVID-19 Economic Crisis, April 20207

(Carlsbad, CA: BW Research Partnership, 2020), available at https://e2 org/wp-content/uploads/2020/05/Clean-
Energy-Jobs-April-COVID-19-Memo-FINAL pdf.
18 National Association of State Energy Officials and Energy Futures Initiative, 2020 U.S. Energy & Employment
Report™ (Arlington, VA, and Washington: 2020), available at
hups:fstatic ] squarespace. com/static/Sa98cB0ccdebTe5cd928c6 1/1/5¢78b3¢ 750836 Tabbd4 Tab0/ 1 58496866032 1/
USEER+2020+0323.pdf.
1 On the other hand, if Ohio embraces electrification, the auto industry could add an estimated 2,000 jobs, See Asa
S. Hopkins and others, “A Path Forward For Energy & Transportation” (Powering Ohio, 2018). available al
http://www poweringohio org/files/20 18/1 1/Powering-Ohio-A-Path-Forward-FINAL . pdf.
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Recent events like the blockage of the Suez Canal and the year-long, pandemic-related computer
chip shortages demonstrate the fragility of the supply chain. Establishing a domestic supply of
critical minerals and manufacturing capacity to prevent these issues from recurring must be a top
priority. The U.S. has both the supplies and the capacity to expand, but this can only occur if
domestic projects are a priority and Congress sets criteria for project review based on the Biden
Administration’s net-zero goals. China has taken a lead in the EV manufacturing supply chain
largely because of its investment in research and development to source critical minerals and
process them into battery-grade metals. China’s dominance stems from heavy government
support, not naturally-occurring deposits — most lithium is sourced from South America, and
China is ranked sixth in the world. The United States, which is rich in these same critical
minerals, has the potential to outperform China.

ZETA member companies produce, process, and recycle the minerals and components needed
for EV batteries and components domestically. For this reason, ZETA has endorsed the
American Jobs in Energy Manufacturing Act of 2021,'? which provides a 30% tax credit to
manufacturers that are retooling, expanding, or building new facilities making clean energy and
transportation technologies.

With strong public policies encouraging responsible development like the American Jobs in
Energy and Manufacturing Act, the U.S. can realize its geological advantage over China and can
scale its processing and refining capacity. Examples of North American raw materials companies
with the sources and capacity to bring domestic supply to the U.S. are outlined below.

o Albemarle Corporation’s lithium site in Silver Peak, Nevada has been in production
since the 1960s. This site is the most productive lithium brine well field in the U.S. and
produces lithium carbonate. Albemarle’s domestic resources also include the 800-acre
Kings Mountain, North Carolina lithium site, which is one of the richest spodumene ore
deposits in the world and home to the company’s global lithium technical center and
piloting operations. Albemarle also operates lithium-containing brines in Arkansas.'

® The Piedmont Lithium Project is located within the world-class Carolina Tin-
Spodumene Belt (TSB) and trends along the Hallman Beam and Kings Mountain mines.
Sited approximately 25 miles west of Charlotte, North Carolina, the TSB is one of the
largest lithium regions in the world and provided most of the western world’s lithium
from the 1950s through the 1980s.

12 Manchin, Joe. $.622 - 117th Congress (2021-2022): American Jobs in Encrgy Manufacturing Act of 2021. 9 Mar.
2021, https://www.congress.gov/bill/117th-congress/senate-bill/622.

* Albemarle Announces Expausion of Nevada Site to Increase Domestic Production of Lithium. Albemarle
Corporation. https:/investors.albemarle.com/news-releases/news-relcase-details/albemarie-announces-expansion-
nevada-site-increase-domestic. Accessed 13 Apr. 2021.
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e Livent Lithium has been a leader in lithium production and supply since the 1990s.
Livent’s largest manufacturing facility is located in Bessemer City, North Carolina and
produces lithium hydroxide, butyllithium, and high purity lithium metal. Notably, their
proprietary processing method results in 95% lithium purity.'

e Lithium Americas Corporation's Thacker Pass Project is a pre-feasibility stage lithium
project in Humboldt County, Nevada. The Project is situated at the southem end of the
McDermitt Caldera, approximately 60 miles northwest of Winnemucca. In 2018, Lithium
Americas completed a pre-feasibility study on a two-phase project with a production
capacity designed to reach 60,000 tonnes of battery-grade lithium carbonate per annum
and a 46-year mine life.'* In January 2021, the Bureau of Land Management granted a
Record of Decision to allow for construction to begin. Final feasibility engineering is
progressing to support construction and will be completed this year. This is the first
lithium asset permitted in the United States in over 50 years.

e Toneer operates the Rhyolite Ridge Lithium-Boron Project. The Rhyolite Ridge is a
large, shallow lithium-boron deposit located close to existing infrastructure in southem
Nevada. The lithium and boron mineral resource is estimated at 146.5 million metric
tonnes and includes an ore reserve of 60.0 million metric tonnes. This represents a 280%
increase in reserves from the Pre-Feasibility Study. The company expects to process 63.8
million metric tonnes over the 26-year mine life at an average annual rate of 2.5 million
metric tonnes per year.'s

o NOVONIX is an advanced battery materials and technology company with synthetic
graphite manufacturing operations based in Chattanooga, Tennessee. They are set to
support 10,000 tonnes of synthetic graphite anode production by 2023 and have plans to
expand capacity to 40,000 tonnes by 2025 and 150,000 tonnes by 2030. Graphite is the
largest input material by volume into lithium-ion batteries. High purity graphite powder
is used to make the anode of a lithium-ion battery and represents 10-15% of the cost of
the battery cell. According to the USGS, approximately 1.1 million tons of graphite were
produced in 2020, with 650,000 tons from China and zero tons from the United States.

e Jervois Mining USA Limited, a Nevada-registered corporation, is proposing to build
what will be America’s only primary cobalt production operation in the heart of the Idaho
Cobalt Belt, which stretches 40 miles near the town of Salmon, 1daho. Jervois’
production could represent 15-20 percent of U.S. annual consumption and will directly
counter risks that China could use its dominant position in the cobalt supply chain to the
detriment of the U.S. Cobalt is critical to the performance and stability of EV batteries
and helps to mitigate thermal runaway, making it a difficult-to-replace component in the

1'P““Pursuing Advanced Lithium Technologies | Livent’s History & Growth.” Livent, https:/livent.com/company -
overview/history-of-livent/. Accessed 14 Apr. 2021,

'8 <Lithium Americas.” Lithium Americas. Accessed 13 Apr. 2021,

"O=Overview.” Joneer Ltd (INR), 1 Feb. 2018, https://www.ioneer.com/rhvolite-ridge/overview.
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cathodes of these batteries. China also dominates the supply of refined cobalt products,
controlling around 80% of global cobalt refining capacity.

The Copper Development Association has led the way in ensuring our copper supply
can be maximized for the benefit of EVs and auto manufacturers. While not given the
same attention as a defined critical material, it is important to recognize the value of
copper to EVs and EV infrastructure. The average EV battery pack uses 183 Ibs. of
copper, compared to internal combustion engines (48 lbs.) and hybrid EVs (88 1bs.).
Additionally, copper is essential to charging stations: a charging port from 3.3 kW to 200
kW contains between two to 17 pounds of copper. As we seek to drive domestic supply
chains, ZETA sees copper development as an important part of our security
considerations.

Battery recycling is a promising American innovation that can help free us from reliance
on foreign supply chains. Recycling technology is already delivering on a promise to
reclaim 95% of critical materials in a commercially competitive way.

o The American Battery Technology Company (ABTC), Redwood Materials,
and Li-Cyecle utilize cutting-edge recycling technologies to separate and process
these minerals from used batteries and convert them to storage cells and new EV
batteries. While over 69% of the world’s lithium battery recycling occurs in
China, ABTC is currently permitting and building a lithium-ion battery recycling
facility in Fernley, Nevada. This facility would quadruple the current annual U.S.
lithium carbonate equivalent (LCE) supply to 20,000 metric tonnes a year. By
recovering critical materials and selling high-quality metals back into the battery
market, ABTC and others in this sector are forging a path for sustainability and
supply chain security.

o Enel is embarking on Second Life, a partnership with Nissan Leaf. This initiative
disassembles batteries at the end-of-life and repurposes them for large stationary
storage systems. Rivian is designing their batteries for both first-life vehicle
application and a post vehicle second life in energy storage. The Department of
Energy (DOE) should engage in public-private partnerships to develop and deploy
repurposed batteries, use sustainable materials in battery manufacturing (i.e.
reclaimed/recycled rare earth metals), and standardize battery module design and
build for easier disassembly, repair or recycling.

ZETA members also represent battery manufacturers, equipment manufacturers for EV supply
equipment, charging companies, utilities, and vehicle manufacturers. Across their organizations,
members can create millions of domestic jobs if the federal government commits to supporting
EVs. U.S. battery manufacturers have the ability to secure North American supply chains —
especially lithium operations — at the scale needed to achieve a zero-emissions transportation
sector. This can occur only if we take swift action to make up ground that has been lost in recent
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34

years. With coordination, smart incentives, and appropriate policies, the U.S. can regain a
competitive advantage in domestic battery manufacturing and EV production.

Global EV Market Trends

EVs are selling at exponential rates around the world today. In a report released by the
International Energy Agency (IEA) last week, the global stock of EVs on the road grew to over
10 million in 2020, despite the economic stowdown that negatively affected the entire auto
industry.”

In Europe and China, growth of the EV market is targely driven by consumer satisfaction and
fower total cost of ownership. Europe had the largest annual growth and increased its EV
registrations to 3.2 million, with 1.4 million in 2020 alone, even though the overall car market
contracted 22%. In Norway, EVs represented 75% of new car sales, which puts Norway well on
its way to the 100% EV sales goal they set for 2025. China followed, having added 1.2 million
EV registrations in 2020 and brought their EV total to 4.5 million.

Bloomberg New Energy Finance projects that by 2030 there will be 116 million EVs on the road,
driven by lower costs of batteries and ownership, more charging, and sales incentives to spread
to new markets.'® However, the U.S.’s role in this outcome will depend on smart policy at the
federal level.

U.S. EV Market Trends and Consumer Choices

Although many of the EVs sold in other countries are made in the U.S. by manufacturers like
Tesla and GM, a different story is unfolding in market trends for U.S. EV sales. The U.S. is not
growing EV sales at a rate fast enough to meet climate targets or compete with Chinese and
European automakers. Although EV registrations fell less than the overall market, the U.S. auto
market declined 23% in 2020. Over the course of last year, consumers registered 295,000 new
EVs, down from 327,000 in 2019. This was partly due to the elimination of the 30D-related
federal tax credit for Tesla and GM. As demonstrated by these trends, the 30D manufacturer cap
in the tax code only harms domestic manufacturers and consumers.'> ZETA’s proposed reforms
to the 30D tax credit include removing the 200,000-per-unit manufacturer cap and converting the
credit into a refundable incentive. ZETA has proudly endorsed the Electric CARS Act of 2021,

17 “Trends and Developments in Electric Vehicle Markets — Global EV Outlook 2021 — Analysis.” TEA,
https://www ica.org/reports/global-ev-outlook-202 1/trends-and-developments-in-electric-vchicle-markets. Accessed
30 Apr. 2021.

18 “BNEF EVO Report 2020 | BloombergNEF | Bloomberg Finance LP.” BloombergNEF,
https://about.bnef.com/clectric-vehicle-outlook/. Accessed 30 Apr. 2021.

% =Trends and Developments in Electric Vehicle Markets — Global EV Outlook 2021 — Analysis.” 1EA,
https://www.ica.org/reports/global-cv-outlook-202 1/trends-and-developments-in-electric-vehicle-markets. Accessed
30 Apr. 2021,
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introduced by Congressman Welch and Senator Jeff Merkley, which calls for the elimination of
the cap for the next 10 years.?

EVs have a lower total cost of ownership compared to ICEVs due to their maintenance and fuel
cost savings.?! They also have high satisfaction ratings: studies and opinion polls show that
people who have ridden in an EV are three times more likely to consider purchasing one as their
next vehicle. 2 Research has also shown that as new technologies (like EVs) move out of the
“early technology adopter” — who tend to be higher-income * — phase, consumer incentives
targeting the broader population are critical.?*2* Although people are reliant on these incentives
to help lower upfront cost barriers today, EVs are expected to reach price parity with ICEVs as
batteries and other components become cheaper. If trends continue, EVs will become more
economical on price, fuel and maintenance than ICE vehicles. Bloomberg New Energy Finance
projects cost parity with ICEVs before 2030, and forecasts that over 500 models will be available
globally by 2022.%

The United States has the world’s largest car market, and we must sell EVs domestically if we
want to secure our leadership in this space. To do so, the federal government must reform and
extend consumer incentives and invest in charging infrastructure.

Lack of public charging infrastructure and range anxiety are leading reasons for EV hesitancy
among consumers. Studies demonstrate that the public is also often unaware of charging
locations or how to access them. If we are to meet the goal of full electrification by 2030, the
federal government must invest in constructing charging infrastructure.

Currently, about 80% of EV charging occurs at home. Though EVs can be plugged into a
standard 120-volt outlet and charged to meet most consumer needs, polling indicates a lack of

20 Merkley, Jeff. 8.395-117th Congress (2021-2022). “Electric CARS Act of 2021. Introduced February 23, 2021.
htips://www.congress.gov/bill/117th-congress/senate-bill/3937s=1&r=6

21 preston, Benjamin. “EVs Offer Big Savings Over Traditional Gas-Powered Cars.” Consumer Reports,
https://www.consumerreports.org/hybrids-cvs/cvs-offer-big-savings-over-traditional-gas-powered-cars/. Accessed
30 Apr. 2021.

22 yoelcker, John. “J.D. Power Finds The Best Way To Sell EVs Is Getting Butts In Seats.” Forbes Wheels, 25 Feb.
2021, https://www forbes.com/wheels/news/j-d-powcr-clectric-vehicle-consideration-study/.

23 Muchlegger, Erich, and David Rapson. Understanding the Distributional Impacts of Vehicle Policy: Wio Buys
New and Used Electric Vehicles? Nov. 2019. escholarship.org, doi:10.7922/G21Z42N.

28+ An In-Depth Examination of Electric Vehicle Incentives: Consumner Heterogeneity and Changing Response over
Time.” Transportation Rescarch Part A: Policy and Practice, vol. 132, Feb. 2020, pp. 97-109.
wwiw.sciencedirect.com, doi:10.1016/.1ra.2019.11.004.

5 Hardman, Scott. “Understanding the Impact of Recurring and Non-Financial Incentives on Plug-in Electric
Vehicle Adoption — A Review.” Transportation Research Part A: Policy and Practice, vol. 119, 2019, pp. 1-14.
25=“BNEF EVO Report 2020 | BloombergNEF | Bloomberg Finance LP.” BloombergNEF,
https://about.bnef.com/electric-vehicle-outlook/. Accessed 30 Apr. 2021.
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awareness about the necessary types of chargers. Homeowners requiring a longer-range
overnight charge can install a Level 2 charger, which has the same electrical service as a dryer.
Incentives and rebate programs can help reduce the cost for home charging and public charging
alike.

Federal Leadership

The Biden-Harris Administration has signaled that President Biden will require full
electrification of the federal fleet vehicles, an action that ZETA supports. The federal fleet
consists of over 600,000 vehicles, and mass procurement would be cost effective for the
government, including for the U.S. Postal Service’s (USPS) fleet of over 200,000 mail delivery
vehicles.

This transition will require an accelerated deployment of EV charging infrastructure. The Biden
Administration should consider including plans for all federal capital projects to incorporate
public EV charging wherever possible.

The federal government can also demonstrate leadership by requiring that federal employees
have the option to rent an electric vehicle. Such a position would move commercial rental
vehicle companies to procure a range of electric models. Because rental vehicles are a main
source of used cars in the market, this move would expand the availability of used EVs.

ZETA is disappointed with the USPS decision to award the contract for its next delivery fleet to
a diesel-powered drivetrain concept. However, the Biden administration and Congress have
options to ensure the electrification of the fleet. The Postal Vehicle Modernization Act?” would
require 70% fleet electrification in order for the USPS to receive $6 billion in funding from
Congress.

EV Equity and Environmental Justice

ZETA’s policy objectives are grounded in a recognition that historic infrastructure efforts, even
within the environmental policy sphere, have not made a pointed effort to engage with frontline
communities and communities of color. This is particularly important to correct for, considering
that these same groups disproportionately suffer from mobile-source pollution and public health
impacts. A recent study by the Union of Concerned Scientists found that Asian American, Black,
and Latino American residents in the Northeast and Mid-Atlantic region of the U.S. breathe an
average of 66 percent more air poliution from cars and trucks.?® ZETA urges that relevant policy

o7 Huffman, Jared. HR.7969 - 116th Congress (2019-2020): Postal Vehicle Modernization Act. 7 Aug. 2020,
https://www congress.gov/bill/116th-congress/house-bill/7969.

28 Inequitable Exposure to Air Pollution from Vehicles | Union of Concemed Scientists.
https://swww.ucsusa.org/resources/inequitable-exposure-air-pollution-vehicles.
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be designed with a focus on equity, inclusion, and justice. The federal government must keep
communities of color (particularly Black and Latinx) and low-income communities at the
forefront of its infrastructure planning.

Higher income earners tend to lead new technology adoption. However, EV prices have
decreased, more models have become available, and studies show that moderate- and low-
income earners are entering the market. As referenced in previous sections, this is a critical time
to provide consumer incentives that will encourage EV adoption among middle-income
consumers.

Consistent with ZETA’s policy platform, consumer incentives should extend and expand the
current 30D tax credit so that members of all income brackets can realize the value of the credit
upfront. Used vehicles should also be eligible for purchase incentives, as over 70% of vehicle
sales® in the U.S. are used vehicles, and a majority of low- and middle-income earners
purchased used vehicles. Point-of-sale purchase incentives for used EVs should be prioritized.

Similarly, current charging access is not equitably distributed. Most EV drivers charge at home
in their garage, but a large percentage of low-income earners do not have access to a charger or
off-street parking. Representative Clarke’s Electric Vehicles for Underserved Communities Act
helps address this issue by directing DOE to support deployment of EV charging infrastructure in
disadvantaged or underserved communities. On a similar note, the federal government must
invest in charging infrastructure for neighborhoods that lack off-street parking and update
building codes to drive multi-unit residential charging infrastructure installation. These
investments should inctude grants and incentives for cities and states. Representative Tonko has
laid out these policy objectives in the Electric Vehicle Infrastructure Rebate Act of 2021 by
establishing a rebate program to promote the purchase and instaliation of publicly accessible
electric vehicle supply equipment. Both Representative Clarke and Representative Tonko’s bills
will help further the long road to EV equity and ZETA fully supports them becoming law.

The federal government should also prioritize electrification of public transportation, freight
vehicles, and ports to reduce the harmful effects of diesel pollution in historically redlined and
disadvantaged areas. Electric buses and urban delivery vehicles are already available, including
models from ZETA members Proterra, Workhorse, and Arrival. Representative Panetta’s Green
Bus Tax Credit Act’® and Senator Padilla’s Clean Commute for Kids Act’! will help reduce
negative health consequences for children who can ride on electric school buses. Within Rep.

25The US Used Car Market and Digital Disruption | McKinsey. https:/www.mckinsey.com/industries/automotive-
and-assembly/our-insights/used-cars-new-platforms-accelerating-sales-in-a-digitally -disrupted-market#.

30 Panetta, Jimmy. All Info - HR.5163 - 116th Congress (2019-2020): Green Bus Tax Credit Act of 2019, 19 Nov.
2019, https:/Avww.congress. gov/bill/1 16th-congress/house-bill/5163/all-info.

3 Cardenas, Tony. HR.2906 - 116th Congress (2019-2020): Clean Commute for Kids Act of 2019. 9 Jan. 2020,
https://www.congress.gov/bill/116th-congress/house-bill/2906.
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Panetta’s legislation, a 10% manufacturer's credit up to $100,000 for electric buses will go a long
way in transitioning these critical fleets of buses.

Conclusion

We have a once-in-a-lifetime opportunity to dramatically shift the automotive landscape to the
benefit of both the American worker and domestically produced zero emission vehicles. Progress
with the right federal policies is paramount, but that is only the beginning. In the next few years,
tens of millions of Americans and fleet operators will be introduced to the idea of going electric
for their next automotive purchase. EV's present an opportunity to raise awareness about fuel and
service savings for consumers, dramatic American competitiveness and job creation potential,
and a choice to protect public and environmental health by removing harmful tailpipe emissions
from communities.

ZETA is encouraged by the transportation electrification commitments recently outlined in
President Biden’s American Jobs Plan. The significant investment in EV charging infrastructure,
federal fleet electrification goals, strong consumer incentives, and domestic supply chain
emphasis are all commensurate with ZETA’s mission to enact policies that will accelerate the
United States' adoption of electric vehicles while creating hundreds of thousands of jobs. We
look forward to continuing to work with Congress and the Administration to ensure that these
proposals are adopted.
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Mr. RusH. The Chair now recognizes Mr. Josh Nassar for 5 min-
utes for the purposes of an opening statement.

STATEMENT OF JOSH NASSAR

Mr. NassAR. Thank you, Chairman Rush and members of the
committee. I really appreciate the opportunity to testify here today
on behalf of the million members and retirees of the United Auto
Workers, our president, Rory L. Gamble, and the executive board.

I want to start off by just saying that there is no organization
that the fate—our fate, our members’ and retirees’ fate, is directly
tied to the success of the motor vehicle automobile industry in the
United States. So this is an issue that we are deeply engaged in.

I think, first of all, you know, from our standpoint, often it is set
up as a choice between either we can have strong environmental
standards or we can have, you know, good jobs. We think both are
absolutely necessary here. And when talking about what I mean by
good jobs, we think that, absolutely, we support the idea of there
being massive Federal investments to create the infrastructure for
EV manufacturing and deployment, but there has to be conditions.
Employers have to be held accountable for how they treat their
workers, and it has to be part of the equation.

The other thing is that we believe strongly that taxpayer money
should be used to support U.S. jobs and U.S. manufacturing. We
don’t think it should be for imported vehicles. It should be for do-
mestically built vehicles.

We also strongly believe that, you know, we have to beef up our
supply chains. The current shortage of auto-grade wafers for semi-
conductors is having a devastating impact on our members and on
parts of the economy throughout the country. And it really shows
kind of the fallacy of overly relying on foreign supply chains. So
this is an opportunity to bring those supply chains here, start them
here in the first place. We are at kind of a key moment.

The other thing is we just need to make sure that, you know,
those new jobs that are created are good jobs. And right now, I
can’t say with any assurance that they will be. We have seen, you
know, joint ventures and other arrangements from some of the
startups and stuff, and where, just with an unproven record of
working conditions and wages. So we are really at a kind of a—
at the cusp here.

If Congress does not get involved, if Congress does not make big
investments here, we are afraid we are just going to fall further
and further behind China and Europe and other places with a
strong auto presence. So we do think those investments are nec-
essary public investments. But again, we think there needs to be
conditions attached to those investments.

The other thing is that if we don’t make those investments, we
are really worried that investments made by the companies will
not be successful. So we need that infrastructure, and we need to
boost EV sales in order to support the EV manufacturing.

But to be clear, EVs aren’t, you know, a silver bullet here. When
we are talking about reducing emissions, which we believe, you
know, we all have a role to do, we also need to focus on what could
be done to make existing ICE-powered vehicles more efficient, as
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well. So I am pleased to see that there are provisions in the
CLEAN Future Act that do just that.

Also, when talking about, you know, workers, and having, you
know, wages increase, we really need workers to have a voice on
the job, and commend the House for passing the PRO Act. And now
it is really important, we think, for the Senate to follow suit, be-
cause if workers have a voice on the job, then we are going to see
higher wages and better working conditions.

So we are looking at all this in a holistic way. And, you know,
from our point of view, the future is really on the line here. But
we need to be smart in how we proceed here. We need to do it
based on, you know, where—partly where consumers are at, partly
where we could incentivize. So if we do this in kind of a deliberate
and careful way with strategic supply chains in mind, we could
very well be in a much better position than we are right now when
it comes to EV production and sales.

As has been noted, less than 2 percent of the vehicles on the
roads right now are electric vehicles.

So I just want to conclude by saying that we don’t really see this
as a choice between creating good jobs or protecting the environ-
ment. We must do both. And in fact, we won’t succeed in either en-
deavor if we don’t do both, which I am happy to get into later in
questions and answers.

So really, I just appreciate the opportunity to testify here today,
and I really look forward to answering the questions and further
engagement here, as we continue down this very important effort.
Thanks so much.

[The prepared statement of Mr. Nassar follows:]
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Chairman Rush, Ranking Member Upton, and members of the Subcommittee, on behalf of the
one million active and retired members of the International Union, United Automobile,
Aerospace, and Agricultural Implement Workers of America (UAW), UAW President Rory L.
Gamble, and the UAW International Executive Board (IEB), | want to thank you for the
opportunity to share our perspective on reducing carbon emissions in the transportation sector
and on the CLEAN Future Act. It is my honor to appear before you today.

Global Challenges

We currently face several global crises that have a direct impact on the topics before us today.
The World Health Organization (WHO) announced that the number of global COVID-19 cases
reported in recent weeks eclipses the first six months of the pandemic. Over the past year, more
than 17% of the U.S. population has been infected by COVID-19 (32 million cases), and
over 583,000 Americans have died. The global coronavirus pandemic is by no means over and
will take many years until we fully appreciate the profound impact it has had on our country and
the world.

COVID-19 has already demonstrated how past strategic decisions can come back to haunt us
today. Regarding the motor vehicle sector, lack of resilience in our global supply chains has
painfully demonstrated that the slightest disruption can have significant impacts on working
people and the economy. Our members have been severely impacted by the pandemic-driven
shortage of automotive-grade semiconductors. Production at numerous U.S. plants have been
idled and tens of thousands of workers have been laid off, with ripple effects across the
automotive value chain.

The current shortage is relevant to the discussion of electric vehicles (EVs) and autonomous
vehicles (AVs). EVs and AVs are heavily reliant on semiconductors. It is estimated that an EV
autonomous vehicle will have over a thousand dollars’ worth of semiconductors. This increase in
semiconductor usage comes at a time when U.5. semiconductor manufacturing has been in
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decline. The total number of U.S. fabrication plants have decreased from 123 in 2007 to 95,
while the industry employs 100,000 fewer production workers than it did at the turn of the
century.? Currently, U.S. manufacturers account for only 13% of the global semiconductor supply.
This is because the U.S. is no longer attracting new fabs. In 2011, of 27 high-volume fabs built
worldwide, only one was in the U.S.; 18 were in China and 4 in Taiwan. In 2018, 20 new fab
projects were announced in China, with total investment exceeding $10 billion.? Clearly, we need
to bolster domestic production of automotive-quality semiconductors and we commend the
Biden Administration for making these domestic investments a priority in the American Jobs Plan.
We urge Congress to fully fund the Administration’s initiative and ensure a sufficient portion of
the production is dedicated to the motor vehicle sector to support U.S. made vehicles.

Climate Change is Here

A large body of scientific research predicted for decades that climate change would increase the
number and strength of extreme weather and climate events such as heat waves and droughts.
Unfortunately, these predictions regarding climate change are proving correct, and we all have a
responsibility to take action to mitigate its impacts. We need cleaner and more efficient vehicles
on the road and jobs building these cleaner vehicles should pay family and community-sustaining
wages and provide benefits that workers can count on to care for themselves and their loved
ones.

U.S. manufacturing workers face serious headwinds, including weak labor laws that fail to protect
workers' rights to join a union, bad trade deals that put interests of investors before workers, and
misguided tax incentives that allow corporations to pay fewer U.S. taxes on profits earned
overseas than those earned within our borders and some to pay no corporate taxes at all. Over
the past fifteen years, U.S. automotive production workers’ wages have fallen significantly. When
adjusting for inflation, average hourly earnings for production workers in auto assembly have
declined by 21%, while wages in the auto parts sector have declined by 19%.* The status quo is
unacceptable. The transition to EVs could either further exacerbate these problems or protect
and create good-paying union jobs. Federal and state policies will play a significant role in
determining which path we take.

Labor law reform is desperately needed. In fact, the National Labor Relations Act (NLRA) has not
been strengthened since becoming law over 85 years ago. Our laws must ensure workers are able
to collectively bargain for better wages, safer worker conditions and a dignified retirement. We
urge the Senate to pass the Protecting the Right to Organize (PRO) Act. The PRO ACT could help
raise job standards in the motor vehicle industry. We applaud the House for passing the PRO Act
inthe 117" and 116" Congresses on a bipartisan basis. If signed into law, the PRO Act will protect
a worker’s right to join a union by strengthening penalties against corporations that violate

! MForesight, “Manufacturing Prosperity: A Bold Strategy for National Wealth and Security”, June 2018:
http://mforesight.org/download/7817/

# BLS, Quarterly Census of Employment and Wages (QCEW) for NAICS 334413, http.//www.bls.gov/cew/.

* MForesight, “Manufacturing Prosperity: A Bold Strategy for National Wealth and Security”, June 2018:
http://mforesight.org/download/7817/

4 Bureau of Labor Statistics. “Average hourly earnings of production and supervisory employees.” Series CEU3133610008 &
CEU3133630008, Data from January 2006-January 2021. Adjusted using BLS CPI inflation Calculator,
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workers' rights, provide for mediation and arbitration of first contracts, eliminate right to work
laws, prohibit captive audience meetings, and support workers’ right to strike. Passing the PRO
Act will go a long way in strengthening outdated labor laws and rebuilding our nation’s middle
class.

Comprehensive Manufacturing Policy
The UAW supports a coordinated industrial policy centered on maintaining and growing high-

quality jobs in U.S. manufacturing while combating climate change and advancing equity. As we
work toward the future of clean transportation, it will be critical to ensure this transition benefits
American workers, enhances U.S. competitiveness, and promotes economic security. Unless
comprehensive policies are adopted which focus on raising standards for U.S. workers and
boosting domestic manufacturing, we will continue to fall behind in production of EVs and middle
class, and union jobs in auto sector will be eroded even further.

As the Committee deliberates on legislation aimed at improving the environment and ensuring
that jobs of the future are good jobs, it is incumbent to incorporate provisions related to shoring
up domestic supply chains and strengthening Buy America provisions. Consumer and deployment
incentives must support domestic assembly and high domestic content requirements.
Lawmakers should include U.5. domestic content requirements for key vehicle components, like
those considered super-core components in the USMCA, focusing on domestic EV batteries, plug-
in hybrid engines, hybrid transmissions, and electric motors. Companies that fail to meet labor
standards and U.S. final assembly requirements will still be able to sell their automobiles, they
just should not get taxpayer assistance.

In his first 100 days, President Biden has made it clear that his Administration will do all it can to
support buying American products, made here by American workers by signing the Executive
Order to Strengthen Buy America provisions. President Biden also has a plan to build out and re-
shore critical supply chains, including medical equipment, semiconductors, energy and grid
resilience technologies, key electronics and related technologies, telecommunications
infrastructure, and key raw materials. These initiatives have the potential to create new jobs and
protect U.S. supply chains against national security threats. We urge you to work with the
Administration to strengthen domestic supply chains and support U.S. made products.

Future of the EV Industry
The global market is moving towards ever more efficient vehicles, including hybrids and electric

vehicles. Global electric car registrations increased by 41% in 2020, despite the pandemic-related
worldwide downturn in car sales in which global car sales dropped 6%.° It has been projected
that by 2040, over 50% of new car sales globally will be electric.® If the U.S. fails to make public
investments and adopt smart public policies to encourage and attract investment in the growing
electric vehicle market, companies will locate production and supply facilities in countries that
are making these investments. The greener vehicles of the future are going to be made

% International Energy Agency, “Global EV Qutlook 2021." https://www.iea.org/reports/global-ev-outlook-2021
© BloombergNEF, “Electric Vehicle Outlook 2020." https://about.bnef.com/electric-vehicle-outlook/
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somewhere and other countries are preparing for these innovative technologies. We could see
the U.S. auto industry fall behind on advanced technology, hurting the American economy and
American workers.

Years of inaction have put the U.S. far behind other nations in public and private investments
needed to make the U.S. a competitive player in vehicle electrification. China has invested more
than 560 billion to support EV manufacturing. Chinese firms, either owned or supported by the
Chinese government, currently produce 60% of passenger EVs sold around the globe and produce
almost 70% of battery cells.” China also controls some 80% of the supply of rare earth minerals—
which are essential for aerospace, defense, and EV production—and may impose export controls
on these vital materials.? The European Union (EU) has established the European Battery Alliance
to promote production of batteries and key components within EU.? South Korea is home to LG
Chem, the world's largest producer of lithium-ion batteries for electric vehicles, with a 24.6%
market share. The company has plans to triple its battery production.!®

The transition to EV's is not going to happen overnight. EV sales have grown steadily over the past
decade, but they still represent a fraction of vehicle sales. EVs and PHEVs combined represent
just 2% of U.S. auto sales in 2020.'! And EVs face several hurdles to mass-adoption. EV's are more
expensive to produce, making them less profitable and dependent on consumer incentives. In
most parts of the country, EV charging infrastructure is woefully inadequate, and the electrical
grid is unprepared. And consumers shopping for an EV, face barriers in battery range and charging
speed, as well as a limited selection of models and segments.

The industry is preparing for EVs to be a much larger part of the market going forward, both in
the U.S. and abroad. Major automakers around the world, including the Detroit 3, have each
announced several billion in EV investments and ambitious new product plans and target dates.
As automakers improve technology, decrease battery costs, and produce at scale, EVs will
become more competitive with ICEs. And in the coming years, automakers plan to launch EVs in
the segments that are most popular with American consumers: CUVs, SUVs, and pickups.

UAW members must lead this transition and are in fact already building the vehicles of the future.
Qur members currently make advanced technology vehicles that include battery electric (Chevy
Bolt), plug-in hybrids (Jeep Wrangler PHEV, Ford Escape PHEV), and autonomous vehicles (Cruise
AV). UAW employers have also announced plans to make EVs and PHEVs at UAW plantsin a range
of segments, including CUVs, SUVs, pickups, and delivery vans. This year will also see production

7 New York Times, “The Auto Industry Bets its Future on Batteries,” Feb. 16, 2021, Available online:

https:/fwww. nytimes com/2021/02 business/energy-environment/electric-carbatterias-
investment.htmlFaction=click&module=Top%205tories&pgtype=Homepage

£ Financial Times, China targets rare earth export curbs to hobble US defense industry, Feb. 16, 2021. Available online:
https://arstechnica.com/tech-policy/2021/02/china-targets-rare-earthexport-curbs-to-hobble-us-defense-industr

? European Battery Alliance, “EBA 250, accessed Jan. 15, 2020, Available online: https://www.eba250.com/about-eba250/
10 Reuters, “LG Chem to triple its EV battery production capacity,” October 21, 2020. Available online:
https://www.autoblog.com/2020/10/21/|g-chem-to-triple-ev-battery-production/

M Wards Intelligence, ““U.S. Light Vehicle Sales, December 2020 - Updated”
https://wardsintelligence.informa.com,/WI965360/US-Light-Vehicle-Sales-December-2020--UPDATED
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launches by several start-ups. if new entrants are hostile to unions and provide subpar wages &
benefits, it will further erode job quality in the industry.

The CLEAN Future Act {H.R. 1512}

The CLEAN Future Act is a comprehensive clean energy bill covering a range of sectors, including
transportation. H.R. 1512 wisely includes supply-side manufacturing programs, such as funding
the Domestic Manufacturing Conversion Grant program, strengthening the Advanced
Technology Vehicle Manufacturing (ATVM) loan program, and creating the Clean Energy
Manufacturing Grant program. It also includes funding to transition the school bus fleet to Zero
Emission Vehicles {ZEVs), and money for EV charging infrastructure.

We support transparency and accountability provisions, such as the requirement found the in
the Clean School Bus Program {Sec. 423} that requires manufacturers disclose three years of
labor, employment, civil rights, health & safety violations, outline plans for compliance, and
describe actions to ensure compliance from their direct suppliers. We recommend enhancing this
requirement and ensuring that labor standards are applied to all government spending intended
to promote green technologies and bolster EV adoption.

Where applicable we recommend adding provisions to reward domestic production and linking
labor standards to public funds used to subsidize the industry.

Conclusion

We do not have to choose between protecting our environment and economic prosperity. This
is a false choice that hinders our ability to tackie real dangers and build a better future. In fact,
to effectively combat climate change and strengthen our middle class, we must do both. To fead
the future, electric vehicles and other green technologies must create good U.S. jobs where
workers have a voice on the job.

The shift to more EVs will be a costly endeavor for the industry. Even with billions in planned
investments, auto companies are relying on public subsidies and other policies to promote sales,
transform production capacity, and speed up profitability for EVs. Strategic government support
is a crucial tool for strengthening American innovation and manufacturing capacity. But if the
public is going to foot the bill, the public should get economic benefits in return, in the form of
domestic investments and quality jobs. To make EVs work for American workers, we need policies
that promote domestic manufacturing and quality union jobs.

We stand ready to work with you and all other stakeholders on developing standards that are
good for working people and our environment. Thank you for considering our views. | look
forward to answering your questions.

IN:so opejud94/aflcio
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Mr. RusH. Well, I thank the witness.
The Chair now recognizes Mr. David Jankowsky for 5 minutes
for the purposes of an opening statement.

STATEMENT OF DAVID JANKOWSKY

Mr. JANKOWSKY. Well, thank you so much, Chairman Pallone,
Ranking Member McMorris Rodgers, Subcommittee Chairman
Rush, Subcommittee Ranking Member Upton, and other Members
on the committee today. My name is David Jankowsky. I am the
founder and president of Francis Energy, and I am just so grateful
to be in front of you and testifying here today.

Francis Energy is an Oklahoma-based owner and operator of di-
rect current fast chargers. In very simple terms, these are simply
chargers that can power cars very rapidly. In fact, some of these
chargers can power cars in 7 to 12 minutes. Francis Energy and
other companies built the first comprehensive fast-charging net-
work in the country, with over 350 direct-current fast chargers
spread across 110 sites, strategically placed every 50 miles across
the State of Oklahoma. And this was accomplished through a pub-
lic-private partnership with the State.

The CLEAN Future Act is exactly the kind of public-private part-
nership, in the form of rebates and grants, that will enable the pri-
vate sector to build out modern infrastructure that is both com-
prehensive and equitable across all communities—urban, rural, un-
derserved, disadvantaged, Tribal, and all other communities across
America. This bill helps make that possible.

In fact, roughly 75 percent of Francis Energy’s charging stations
in Oklahoma are in such communities. We built these stations be-
cause we know your constituents will be purchasing electric vehi-
cles in the very near future. We say that with confidence because
of the massive investment auto manufacturers and other stake-
holders have committed to the electrification of transportation, as
Mr. Britton so eloquently described in his opening statement.

In the short term, because of this investment, electric vehicles
will be at price parity with combustion engine vehicles and, impor-
tantly, with comparable range in the very near term. At that point,
we see the acceleration of EV adoption in every community across
America.

The Oklahoma example proves that modern infrastructure does
not have to be a partisan issue. In fact, lawmakers and other
stakeholders in Oklahoma understood that placing fast chargers in
these communities would have massive, massive economic develop-
ment impact. We support the CLEAN Future Act and the rebate
and grant provisions because it is this robust legislation that will
enable private companies like ourselves and other charge point op-
erators and other stakeholders—it will take a village to create this
network across America.

But we know that this legislation will enable the private sector
to place charges every 50 miles across the U.S., leaving no commu-
nity behind. Francis Energy is committed to that mission.

I am just very grateful, again, to be in front of you today and
very much look forward to the question-and-answer session.

[The prepared statement of Mr. Jankowsky follows:]
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Chairman Rush, Ranking Member Upton, and members of the subcommittee. My name is David
Jankowsky and I am the Founder and President of Francis Energy. 1 appreciate the opportunity ta
testify before you today.

Francis Energy is an Oklahoma-based owner and operator of over 350 public-access direct-
current fast chargers (DCFC), across 119 distinct locations, under its ownership and
management.” In the next five years, Francis plans to build comprehensive statewide networks
every 50 miles across the heartland. Our core mission is to eliminate range anxiety, which is an
electric vehicle (EV) driver's fear of being unable to recharge when away from home. According
to numerous studies, range anxiety is a leading impediment to the adoption of EVs. Placing
DCFC every 50 miles - across urban, rural, underserved, tribal, and disadvantaged communities -
solves range anxiety,

Our company and others stand ready to implement the Biden administration’s laudable goal of
deploying 500,000 electric vehicle chargers throughout America. To accomplish this, the federal
government must provide appropriate incentives to attract private capital in order to facilitate the
build out of publicly accessible DCFC. The total project cost of an individual DCFC unit can
easily exceed $100,000. In fact, DCFC with the highest power output can cost $400,000, or
more. Without sufficient public support, the private sector will deploy projects only where EV
adoption rates justify the investment. The result would mirror the rural broadband disparity,
leaving countless Americans without meaningful access to modem infrastructure.

The comprehensive EV charging network built in Oklahoma is a useful case study in how
effective policy can ensure equitable access to DCFC. In response to Oklahoma'’s alternative fuel
infrastructure tax credit,” Francis Energy and other companies developed the first statewide
network of DCFC in the country, and did so in less than two years. Importantly, this network,
with chargers located roughly every 50 miles across Oklahoma, was designed to include every
community. In order for America’s transportation sector to fully electrify, federal policy must be

1 Wihat's Missing in the Electrie-Vehicle Revolution: Encugh Places to Plug In, WSLCOM, hitps://'www.wsj.com/articles'whats-missing-in-the-
lectric-vehicl luti gh-places-to-plug-i pi-tesla-11614380406 (last visited February 28, 2021)

2 68 0.8, § 2357.22 (2014) superseded 2020
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tailored to incentivize private capital to build chargers in communities which would otherwise be
overlooked. Absent such federal policy, EV deserts will inevitably result.

The Oklahoma EV network exists because of the bipartisan efforts of state legislators.
Lawmakers from both parties collectively realized that only a public-private partnership would
properly incentivize the private sector to construct alternative fuel infrastructure. They also
understood that embracing modemn infrastructure will attract modern businesses, generating
investment in rural and underserved communities.

The majority of Francis Energy’s chargers are located in just such communities. The duration of
charging sessions varies. Given that DCFC charging sessions can last 30-60 minutes, EV drivers
will require access to amenities while they wait.* Drivers will thus visit local businesses, spend
money, and contribute to the local economy. EV drivers who wish to charge quickly can do so.
Travel stops, rest stops, gas stations, and convenience stores will serve that segment by providing
high-powered DCFC systems which can fully charge an EV in 7 to 12 minutes.

Automakers have made it abundantly clear that EVs will be in these communities soon. GM
recently announced its goal to manufacture only zero-emissions vehicles by 2035. Soon after
that, Ford’s President and CEO Jim Farley echoed the industry shift when he announced a $29
billion investment, stating, “The transformation of Ford is happening and so is our leadership of
the EV revolution.” Ford's "E-150" is expected next year. And a number of startup automakers,
such as Rivian and Lordstown, will begin selling trucks and SUVSs this year.

As we witness this exponential shift, away from internal combustion engines (ICE) and toward
EV options for consumers, the scale of production will result in a decrease in their price.
Estimates vary, but it is widely agreed that EVs will hit price parity with ICE vehicles in the near
future, rapidly accelerating EV adoption. Consumers benefiting from the reduced ownership
costs of EVs will also accelerate adoption. EV drivers will save between $1,000-$1,500 annually
due to avoided maintenance and significantly lower fueling costs.*

It is clear that we are on the cusp of a major transformation in the transportation sector, Francis
Energy seeks to replicate its success in Oklahoma across the country, with a near-term focus on
the mid-continent region. H.R. 1512, “The Climate Leadership and Environmental Action for our
Nation’s Future Act” is the kind of bold legislative action that will have a far-reaching and

3 Charging times can vary due to many factors, such as the power of the charging station, the state of charge of the vehicle™s battery, ambient
temperature, among others,

4 Ve Ciffer Big Savings Over Traditional Gas-Powered Cars, CONSUMERREPORTS ORG https:/tinvur]. comhsaxytha (last visited Apnil 1,
2021},
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lasting impact on the electrification of transportation in the United States. Specifically, the rebate
and grant provisions in HR. 1512 will incentivize private capital to build out EV infrastructure
across the country without leaving any community behind.

Francis Energy respectfully offers the following suggestions to further increase EV adoption
rates:

e Section 432(b)(4)(A)(iv): increase the $100,000 cap for “covered expenses.” The
current cap will not provide sufficient incentive for private capital to install higher-
powered DCFC systems, which are an essential component of public EV
infrastructure.

o Section 432(b)(7): raise the 40% cap on appropriations for “networked direct current
fast charging equipment” because networked DCFC are significantly more expensive
than both non-networked DCFC and Level 2 chargers. Networked DCFC are the most
widely utilized component of public EV charging infrastructure and should be
prioritized.

e Section 440B(e): include private entities under the EV Charging Equity Program
eligibility criteria.
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Mr. RusH. Well, I thank the witness.
The Chair now recognizes Dr. Michelle Michot Foss for 5 minutes
for the purposes of an opening statement.

STATEMENT OF MICHELLE MICHOT FOSS, Pa.D.

Dr. Foss. Thank you, Chairman. And I would like to thank all
of the members of the committee for asking me to join the hearing
today, and I would like to commend all of the members of the com-
mittee for demonstrating a really good handle on all of the risks
and challenges that are embedded in the subject that we are dis-
cussing today: how to how to change transportation, how to intro-
duce new technologies, and other things. I feel like you all have a
very good handle on all of the enormous aspects that have to be
dealt with on this.

When it comes to electric vehicles, the main part of the vehicle,
of course, is the battery. This is what everybody is focused on. And
battery costs, risks associated with those costs, and affordability
are contingent on regional differences in manufacturing—huge re-
gional differences in manufacturing. I can’t emphasize that enough.
And that includes both supply chains and labor. And I think every-
body understands that the cheaper EVs are made in the locations
where both of those things are way less expensive than they are
in our country or in Europe.

Enormous cones of uncertainty exist. In part, what policy can do
is help to narrow those cones. But it has to be sensible, and it has
to be targeted the right way.

Batteries and battery electric vehicles are materials-intense. 1
don’t need to restate everything that is coming into the public do-
main on that front. It is well known now. The thing that I find
ironic is that so many people who want to promote electric vehicles
in their States are also opposed to mining and minerals processing
in their States, and that raises a distinct question: If you are con-
cerned about sustainability of what we are trying to do because of
mining and minerals processing abroad, then you—and you are
also concerned about it in your own State, those two things don’t
equate. So I think the committee has to kind of deal with some of
the contradictions and intentions and some of the things that I
think that people are focused on.

Commodity prices are already rising sharply. We are full of news
about that right now. It is something that I have been concerned
about for some time. Rapidly rising commodities prices, because of
a mix of factors including policy mandates and other things, will
contribute to inflation and higher interest rates. And that will un-
dermine everything that you are trying to accomplish, in terms of
positive goods.

Electricity is a distinctly difficult commodity. I am all for fast re-
charging, there are very exciting developments on that front. But
we have a lot of work to do on electric power systems. And I think
that people have an understanding of that. Who should pay for re-
charging? How much should recharging cost? Those are things that
are enormous puzzles with no real solutions to.

Half of a vehicle comes from other materials, hydrocarbons-based
plastics. That is how we have made combustion engine vehicles
more efficient already. That is how battery efficient—Dbattery elec-
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tric vehicles are going to remain—are going to move—become high-
er performing, going forward. Anything and everything that affects
the ability to extract oil and gas, extract hydrocarbons, provide the
materials from those that are needed, are going to affect the afford-
ability and availability of battery electric vehicles. I can’t say that
strongly enough.

Finally, on China, we have already had a lot on the table about
China. So much of what people think they understand about bat-
tery cost structures, battery electric vehicle cost structures, is dis-
torted by the Chinese role in all of this. With more than 80 per-
cent, or roughly 80 percent of control—of battery-making capacity,
and a dominant position in electric vehicle manufacturing plat-
forms, we simply cannot look at those cost structures and assume
that we can do the same thing. We have got a lot of a learning
curve that we have to absorb in our market.

It is certainly true that the automakers are focused on this and
trying to find the best ways of escalating. But to reach the level
of sales growth that people would like to achieve is a pretty mas-
sive effort. And I am not sure that going toe to toe with China,
frankly, on all of this really makes sense. I have plenty of content
in my formal testimony related to Chinese dominance of supply
chains, Chinese dominance of trade flows.

I want to go back to what Mrs. McMorris pointed out about free
markets. It is not hard to operate in a free—or it is not easy, I
should say, always to operate in a free market. But communism is
much worse. And I think that, when we look at China, we have to
be skeptical about a lot of the confidence around what they are
doing, given what we know about communist regimes.

Thank you very much for the time, and I wish the committee
best of luck.

[The prepared statement of Dr. Foss follows:]
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Summary — Presented Testimony

Policy and decision makers should take an approach that is not part of conventional thinking.

Materials — all materials, regardiess of source — are the first building blocks. Materials
science is dynamic. The nature of innovation is serendipitous and economic and financial
risks are substantial. Both are vulnerable to underlying business conditions and tax
policies.

Systems require extraordinary attention and support, be they for basic infrastructure or to
push sophistication into essential functions like electric power grids. A country that
cannot attain public acceptance of legacy components, fuels and technologies is unlikely
to be one where public acceptance of ncw technologies and their intrusions can easily be
achieved.

Data is in a fragile state. BEVs increasingly interact with energy, tcleccommunications
and other systcms, infrastructure and data streams. Data is inteliectual property (IP), with
inherent value and assorted strategics for monetization. Everything from automation in
transport to road maintenance and environmental controls has the potential for solutions
embedded in data. A world full of BEVs is one in which data extends well beyond
terabytes, creating ncw demands for storage with attendant encrgy and sustainability
considerations.

Battery costs, risks and affordability.

Are contingent upon regional distribution of manufacturing platforms, associated supply
chains and logistics, workforce capacity and labor costs and the assortment of contextual
factors that are responsible for comparative advantages, or not, across nations and
localities.

Large “cones of uncertainty” exist.

Policy makers should focus on core economic policies that support competitiveness and
resilience.

Batterics and BEVs are materials intense. Mining and minerals processing already are a
focus for ESG imperatives. Recycling can help but is a work in progress. BEV
manufacturing and recycling must become “symbiotic”. A worry is that environmental
regulations that affect businesses engaged with hazardous materials could throttle vital
new processes and approaches. A further concern is that BEVs, batteries and other
components of alternative encrgy will add to waste volumes much morc rapidly than we
can build capacity for handling end of lifc.

Commodity prices alrcady are rising sharply. A “rush to materials™ for alternative energy
aspirations will threaten cconomic and national security, could trigger inflation or even
hyperinflation, create new sources of geopolitical risks and uncertainties, undermine
fragile states, lead to expansion of unsustainable industries and a host of other
consequences. Expectations for minerals price increases are now baked into every
trading position as wecll as into nearly every minerals expansion or new venture. They are
not, however, baked into forecasts of battery costs.

Electricity prices are at least as unreliable as other commodities. Many government
policies to support BEVs in other countries entail measures to soften the cost of
recharging. U.S. residential costs have climbed persistently even while the key marginal
tuel for power generation ~ natural gas — has been historically low. When it comes to
expanding recharging, a distinct consumer issue is whether non-BEV owning or using
customers will pay an oversize share of costs.

Hydrocarbons and petrochemicals are vital raw materials.

Our Texas freezageddon provided an illustration of how plastics costs can soar with
constraints.
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e Global oil and gas operations are leveraged by sale of petroleum and natural gas fuels,
keeping costs of materials affordable.

e Plastics are crucial for BEVs — more than half of vehicle content but only 10% of weight.

s Advanced polymers are essential for advanced vehicles and batteries.

e Advanced plastics recycling is underway and would benefit from more strategic thinking
about supply chains and circular economics.

e Bioplastics are under development for automotive use but availability and affordability of
BEVs - any vehicle type for that matter — will continue to hinge on hydrocarbons-based
materials sourced from U.S. and global oil and gas opcrations.

Executive Order 14017, America’s Supply Chains, should include hydrocarbons as critical

mincrals; add end of life management and associated logistics. Interactions are pervasive —

diverse industry participants share concerns. Supply chain preparedness and resilience would
benefit from the building blocks of materials first, systcms and data.

Finally, to China’s role.

o China dominates production of many critical and basic minerals and now also dominates
trade flows, with some expanding as much as ten times 2001-2019.

e China’s coal dominated electric power capacity is key to its battery manufacturing.

e China also dominates trade in LIB products.

e China’s strength in LIB manufacturing and supply chaias is well documented by DOE
CEMAC.

* A “rush to materials” to counter China’s influence and secure altcrnative cnergy supply
chains would exaccrbate global tensions on many fronts.
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Full Testimony — Background: Pushing on Strings

A search has been underway for levers to accelerate an assortment of technologies that. in many
views, could be used to address myriad energy, environmental, economic and hard security
concerns. Battery electric vehicles (BEVs) have been iconic in this regard, as salves for
evervthing from urban air quality to sensitivities around supply and pricing of petroleum fuels.
Growth rates in BEV production, sales and fleets arc enticing. However they remain a very small
portion of the overall global stock of passenger vehicles (Figure 1), a luxury good in most
countries and locales. Poorer countries that aspire to electric transport must first build more
robust and reliable electric power systems — electricity must be available in some form and BEVs
are demanding. Wealthier countries face a vast assortment of challenges to accelerating
expansion of BEV fleets and displacing traditional intemal combustion engine (ICE) vehicle
designs.

Figure 1. Scale of Global and Regional Vehicle Markets
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Iittps:www.iea.org reports global-ev-cutlook-2021; U.S. Department of Transportation s Bureau of Transportation
Statistics, https:‘www.bts.gov'; and other sonrces as compiled by Statista {accessed via Rice University).

Some of these challenges are battery manufacturing and associated supply chains; costs of raw
materials (including many that are not usually considered in analysis), labor and other inputs;
access to and costs of recharging along with all of the associated complexities: other variables
such as consumer behavior and competing alternatives: and many more. Depending upon
information sources and how one looks at these things and the implications for vehicle production
and sales (Error! Not a valid bookmark self-reference.). transitioning the U.S. and global fleets
could take a mere 150 years. or much longer.
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Figure 2. Only “XXX" Years to Go
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Devilish Details

I suggest that policy and decision makers take an approach that is not part of conventional
thinking. Materials — all materials, regardless of source — are the first building block. Materials
are in a dynamic state as bench science dips into ever more adventurous endeavors, down to the
atomic scale and to include “smart materials™ that can be used to achieve extraordinary
performance in applications. Achieving better understanding realistic time frames to “proof of
concept” is vital. The nature of innovation is serendipitous and — of great consequence in light of
pandemic recovery — economic and financial risks are substantial. Both are vulnerable to
underlying business conditions and tax policies. Systems require extraordinary attention and
support, be they for basic infrastructure or to push sophistication into essential functions like
electric power grids. A country that cannot attain public acceptance of legacy components,
fuels and technologies is unlikely to be one where public acceptance of new technologies and
their intrusions can easily be achieved. This is truc no matter the lip service to “leap
fmgging“,l Data is in a fragile state. Legacy technologies already are lagging in data security.
By their very nature, existing BEV models and, even more, new designs under development raise
the bar on “hardening™. This is especially true as BEVs increasingly interact with energy.
telecommunications and other systems, infrastructure and data streams. Data is intellectual
property (IP). with inherent value and assorted strategies for monetization. Evervthing from

1 Many political leaders of U.S. states dcsm: o promolc BEVs but also \\anl bans on mining and minerals
processmg in their slales See hitps://w
k .

idUSKBN2CF2KK.
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automation in transport to road maintenance and environmental controls has the potential for
solutions embedded in harvesting, managing, controlling, protecting and ultimately effective
utilization of data. A world full of BEVs is one in which data extends well beyond terabytes,
creating new demands for storage and the attendant energy and sustainability considerations.

Figure 3. Building Blocks for Policy and Decision Makers
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Against that backdrop, I focus on four aspects for the hearing today.

Batterv costs, risks and affordability.

Hydrocarbons and petrochemicals, vital raw materials.
Executive Order 14017.

China’s role.

Battery Costs, Risks and Affordability

The widespread view is. and has been. that BEVs make sense because battery costs have declined
and will continue to do so. In the most assertive views, batteries for BEVs not only can reach the
magical $100 per kilowatthour (KWh) “stretch”™ goal but could even come close to zero! That is
the implicit conclusion from the top panel of Figure 4 below. Most automotive original
equipment manufacturers (OEMs) and their vendors will say, at least privately, that such a vision
is critical, vital, to making BEVs affordable. Anything less is usually considered a deal breaker.
Batteries are one-third to one-half of the cost of a BEV, depending upon design and model and so
not an inconsequential feature. A great deal more goes into making affordable cars. of course,
than the collection of battery metals that are capturing high profile attention. Driving down
battery costs has become the mantra for achieving sufficient headroom to accommodate costs of
other inputs and all of those associated risks and uncertainties.

L I I

Many of these are inherent in the regional distribution of manufacturing platforms, associated
supply chains and logistics, workforce capacity and labor costs and the assortment of contextual
factors that are responsible for comparative advantages, or not, across nations and localities. The
bottom panel of Figure 4 provide a quick snapshot of variations in battery cost, which can be
extensive in both scope and in the “cone of uncertainty” around the full set of factors. The higher
the cost of manufacturing locations, the greater the pressure to seck interventions. including
through policy and/or regulatory actions. Would a better approach be to tear apart cost structures,
assess competitiveness and build more resilient platforms? Time, attention and scarce resources

6
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devoted to overhauling and simplifying tax codes, addressing labor markets and productivity
along with workforee education and training, reviewing laws and rules for 1P, devising creative
strategies for de-risking and funding research and development (R&D), implementing sensible
market rules for energy and other goods and services — these and more would build for overall
economic growth and performance.

Figure 4. Battery Costs
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Materials Intensity

No matter the analysis or source, BEVs, and all other alternative energy technology, is materials
intense. Almost daily, new research and evidence attests to the materials demands of the
technologies that we hope will carry us into a sustainable future. In the past week, insights from
the IEA are added to the mix. As noted (Figure 3):

“According to the International Energy Agency's 2020 Global BEV Outlook, the
material demand for batteries in BEVs sold in 2019 was estimated at about 19
kilotons for cobalt, 17 kt for lithium, 22 ki for manganese and 63 kt for nickel.

Under a projected scenario that incorporates existing government policies —
where demand for BEV baiteries increases from 170 gigawatt-hours today to 1.5
terawatt-hours by 2030 — demand for cobalt would expand to about 180 kt per
year in 2030, lithium to around 185 kt/vear, manganese to 177 kt/vear and Class
I nickel to 925 kt/vear.
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If projected demand is in line with the goals of the Paris climate agreement and
includes a target where BEVs make up 30% of global sales, material demand
would more than double. ™

Figure 5. The EV Sustainability Conundrum
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In previous testimony?, I focused on some of the mining minerals processing environment, social,
governance (ESG) concerns and imperatives. The widespread view is that recyeling can address
much of the tension around battery raw matenals. In our surveying thus far. recyclers face their
own, not insignificant hurdles for locating, certifving, building logistics for and achieving
financial success of the new capacity that so many envision. The chicken-egg dilemma
surrounding volumes of feedstock for recovery are such that one OEM representative commented
that manufacturing and recycling simply must become “symbiotic”. A great worry is
environmental regulations that affect businesses engaged with hazardous materials. impacting
development of vital new processes and approaches before they can even be pilot tested or, much
less, commercialized. Considerable R&D is underway on recyeling — which is highly contingent
on battery chemistries — along with thinking about how to best to build this essential function of
materials and manufacturing supply chains. A distinct possibility. considering the very rapid
escalation of electronic waste (t:—\\'astt.’,]l4 is that BEVs, batteries and other components of
alternative energy schemes will add to waste volumes much more rapidly than we can build
capacity for handling end of life.

Commodity Markets and Prices

Many views are that increases in costs of materials can be accommodated in battery
manufacturing and affordability. Absolutely no research or outlooks accommodate the sheer
extent of a worldwide policy push to vastly accelerate, in short time frames, BEVs, batteries,

2 Excerpted from hitps://www.eencws.net/climatewire/202 1/04/30/stories/ 1063731395 (accessed via
subscription).

3 See my testimony, hitps://encrgycommerce.house. gov/commitiee-activity/hearings/hearing-on-building-a-
100-percent-clean-economy -opportunities-for-an-0.

4 See http:/fewastemonitor.info/,
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wind and solar, power grids and any number of other technologies and devices. While
researchers and analysts typically construct scenarios that capture forward pathways that are not
“business as usual”, “BAU™ is generally the underlying assumption for the extractives industry
and processing businesses. To a large extent, this is because lack of data and, worse, lack of
transparency around closely held. proprietary businesses and operations. including battery
manufacturing. However. history has demonstrated that more often than not. these businesses
and industries - a great number of which are controlled and/or owned by sovereign governments
— are anvthing but BAU. A “rush to materials” for alternative energy aspirations will
threaten economic and national security, could trigger inflation or even hyperinflation,
create new sources of geopolitical risks and uncertainties, undermine fragile states, lead to
expansion of unsustainable industries and a host of other consequences.

I raised all of these possibilities in previous testimony.® 1 pointed to the history of the battery
minerals of interest as typical “cartel commodities™, those which are often subject to attempts by
producing governments to control exports, control ownership and/or exert changes to fiscal terms
(taxes. rovalties and other methods for capturing economic rents). Even where fiscal regimes
should be reviewed and where producing governments have not had the best deals, righting the
ship can destabilize mining properties and industries. Since my testimony in September 2020,
countries from Indonesia to Zambia have taken or are contemplating taking actions that will have
negative consequences for materials supplies. Even sophisticated countries like Chile are looking
to extract more from their established mining industries to close pandemic economic gaps. Broad
awareness of these threats does exist. but is largely confined to the extractives industry
community. As well, change is slow. Programs that target ESG for sustainable mining and
minerals processing have a very long way to go.

We already have evidence of price pressures on commodities that will affect the gamut of
industrial and consumer products (Figure 6). Recent reporting notes the broad impact of latent
demand on energy, minerals and agriculture, across the board, and also recognizes the impact of
expectations regarding the “rush to materials™ as governments promote alternative energy policies
and strategies. These expectations are now baked into every trading position as well as into
nearly every minerals expansion or new venture. They are not, however, baked into
forecasts of battery costs.

Figure 6. Commodity Index Trends — Annual with Global GDP (left) and Monthly (right)

- Tnergy e "
—Metals & Minerals —Eneigy  —Matals & Minerals
Beal GOP Annsal Growlh [rlght asih) " e

11e108 050 588
) Py 40D

290-100. Jmi0 $us0

Source: C. flity price charts compiled by M. Michot Foss using IMIY World Economic Outlook data for GDP and
World Bank Pink Sheet for commadities.

3 See footnote 3.
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When compared to a typical projection of battery materials cost patterns (Figure 7) the fragility of
assertions and assumptions regarding future trajectories should come into full debate.

Figure 7. Historical Price Changes for Battery Raw Materials

Raw material price changes ($/kWh)

S

BNEF analysis on vaw materials price changes accessed via license and used with permission.
Electricity Prices

Another argument put forward to promote BEVs is “cheapness™ of electric power for recharging.
Below is typical treatment, profiling a widely quoted study ®

“As of 2020 in the United States, the total cost of ownership of electric cars is
less than comparable ICE cars, due to the lower cost of fueling and maintenance,
more than making up for the higher initial cost ... Several national and local
governments have established BEV incentives to reduce the purchase price of
electric cars and other plug-ins.... According to a study done in 2018, examining
only fiel costs, the average fueling cost of an electric vehicle in the United States
is 8483 per year, as opposed to an ICE cars’ §1,117 per year. Estimated gasoline
costs varied from $993 in Alabama to 81,509 in Hawaii. Electric costs varied
from 8372 in Washington to 81,106 in Hawaii. "

Electricity prices are at least as unreliable as other commodities. Many government policies to
support BEVs in other countries entail at least some measures to soften the cost of recharging. In
countries where EVs of various types have grown fastest. administered electricity pricing is often
in the mix. The latter bears numerous implications for investment in electric power systems.

For several vears, a puzzle for U.S. electric power has been why residential costs have climbed
persistently even while the key marginal fuel for power generation — natural gas — has been
historically low (Figure 8). A number of analysts — including the U.S. Energy Information
Administration (EIA) - have suggested that rising costs are linked to pursuit of wind and solar.
Although these generation sources are pegged as inexpensive, pricing of dispatched electricity is
an artifact of federal subsidy support. Production tax credits (PTCs) for wind make up the
difference between low prices in the wholesale market and realized price project developers need
for “bankability”. Investment tax credits (ITCs) for solar help to buy down the cost of grid-based
installations. These intermittent generation sources consume system services to integrate them
with grids, enabling grids to function with reliability (hopefully).

6 See hitps:/www. wikiwand.com/en/Electric_caré/Economics. hitps:/'www .energysage com/electric-
vehicles/advantages-of-evs/do-electric-cars-save-monev/, or any number of links and sources.

10
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Figure 8. U.S. Residential Electric Power Prices
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Source: compiled by M. Michot Foss using U.S. Energy Information Administration data. High cost states are: RI,
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Wind and solar resources are often thought of as “free” but, in fact, considerable expense is
entailed in capturing and utilizing them. Beyond wind turbines and solar photovoltaics (PV) the
cost of backup — usually natural gas generation — and/or alterative storage — usually grid-scale
stationary batteries — are rarely. if ever, included in price quotes to customers. Yet all of these
costs for system integration, backup, storage and so on are incurred and must be paid with
allocation always, eventually to the customer. Residential customers in locations that are still
operated by regulated utilities or where market restructuring has not been deep or where
states/municipalities are promoting alternative energy are most likely to be affected. All
customers, but residential users in particular, are subject to transfer of costs through their “wires”
charges. Much of the thinking about BEV recharging incorporates assumptions of cost transfer to
clectric power customers in order to amortize the enormous costs of expanding capacity. “Free™
BEV recharging is anything but. A distinct consumer issue is whether non-BEV owning or using
customers will pay an oversize share of such endeavors.”

7 Several sources and links for electric power research are in the appendix. Much of what I describe
centers on the growing debate surrounding use of “levelized cost of electricity” (LCOE) as an appropriate
measure. For previous related work under my direction, sce

https:/fwww beg utexas edu/files/cee/le; '10\'!2016ICEE Snapshot-Retail _Electricity_Price_Marl6.pdf.
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Cost of Hydrocarbons for Plastics (and Fuels)

A sidebar to our February deep freeze in Texas has been disruption to petrochemicals output and
broad impacts on plastics supply chains.® The soaring cost of petrochemicals is a good analogy
for what could happen to the other, larger portion of BEV materials requirements. Any, all
policy actions and mandates against oil and gas production and processing will be felt not
only in cost of fuels — the intended effect — but also in the cost of critical materials — a widely
unintended and never considered effect.

Hydrocarbons and Petrochemicals

It is doubtful that a modern BEV customer would ever be content to motor around on an
implement that was simply a collection of metals. (The same holds true for cyclists and their
gear.) The rest of the story (Figure 9) is that modemn vehicles have long owed a good portion of
their substantial improvement in performance and fuel economy to “light weighting™ as auto
makers substituted plastics for heavier metal components. Expectations are that BEVs and other
transportation technologies of the future will hinge on continued ability to incorporate light
weight. durable, strong, safe composites throughout vehicle designs. This means that policy and
decision makers simply must attend to hydrocarbons supplies and hydrocarbons based materials
for the foreseeable future. perhaps forever.

Figure 9. The Rest of the BEV Materials Story

Left: Gustave Trouvé's personal electric vehicle (1881), world's first full-scale electvic car to be publicly presented.
Right: The General Motors BEVI, one of the cars introduced due 1o a California Air Resources Board (CARB)
mandate, had & range of 260 km (160 miles) with NIMH batteries in 1999, hps:www. wikiwand.com en Electric_car

IEA estimates that petrochemicals account for about 14% of global oil demand and 8% of global
natural gas consumption.” This means that the enormous cost for drilling, producing and
shipping feedstock is born largely by the revenues derived from sales of refined petroleum and
natural gas fucls. In other words, the vast global uses and benefits of petroleum and natural
gas for energy leverages the cost and affordability of materials derived from petrochemicals.
This reality is largely, if not totally, ignored in the race to electrify transport. Automakers and
customers will benefit most from less expensive oil and gas for materials. But the lower cost of
petroleum and natural gas fuels competes head on with desires to shift away from these vital
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resources. Likewise, the many solutions proposed that target fossil fuel consumption will only
serve to increase the cost of materials that are essential for substitutes, be they wind turbine
blades or BEVs. Bans and moratoria on drilling, carbon taxes. opposition to oil and gas
infrastructure and other options have the ultimate aim of making hydrocarbons scarce and
expensive (note that “expensive” translates to “higher price” which has the contrary effect of
luring investors). All of these considerations makes a “materials first” approach to policy making
more than sensible.

‘When it comes to the specifics of plastics for autos, one analysts notes that:

“The overall plastic weight per car will not change significantly with BEV's.
However, there will be a slight increase in weight in total. There are currently 10
000 parts made out of plastic in an average car and these use ca. 39 different
polymers. Out of the 39, 6 are used the most, i.e. polypropylene, polyurethane,

polvamides, polyethylenes, acryle-butadien-sytrenes, and polyvinylchloride. w10
Figure 10. Plastics Components for Autos
COMPONENTS
Bumper Soating Interior Trim
Plastics make up i sk e bl i
nearly half a vehicle’ Dashboard Lighting Unidor-beanet parts

| s
~ volume but only| 10% l::) S
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PP, ABS. SME.PPE  PC,PBT, ABS, PMMA  PA PP, PBT
a7 kg 26 kg g kg

Fuol systems. Body lincl panols)  Electrical parts
HOPE, POM.PA PP PP, PPE UP PP. PE, PET, PA. PVC
o7

D6 kg kg 26 kp
Uphalstery Exterior trim Liquid reservoirs
PVC, PUR.PP,PE  ABS.PAPET,POM  PP.PEPA
88 kg 86 kg @z kg
TOTAL 100 kg

Source: https: www.innovativeantomation.cony the-history-importance-and-use-of-plastics-in-automobiles’ and

Moreover:

Also in electrification, light weighting together with fuel economy will continue
to be a megatrend. The rule of thumb says that for every 10% of weight
reduction, fuel economy improves by ca. 6-8%. This additionally drives the
consumption of plastics in automotive.

Today. in hybrid and full BEV's, material selection tends to be much more
differentiated, since applications need to fulfill specific requirements. The one-
fits-all approach is no longer working in a similar sense. Standards from other
industries such as electronics influence now material selection in automotive. As
a result, a “wedding " between e.g. consumer electronics and automotive
standards may take place.

High performance materials, akin to and. in fact. drawn from state of the art polymers for
clectronics will be integrated for controls, thermal management, safety, dielectric properties and

19 See https://www.innovativeautomation.com/the-history-importance-and-use-of-plastics-in-automobiles/.
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myriad other applications. Battery cells and packs incorporate and will incorporate polymers,
adhesives, coating and more. Vehicles of the future will reflect the focus on materials and
advances in materials — there is no choice. Figure |1 summarizes the potential plastic materials
for cells, module, and pack.

Figure 11. Battery Plastics

w

L —_—a

Folluwlng materials can | Folowmg materials can be used | Domaine of OEM
be used : * PPS: busbars and Tier-1
+ PVDF: for catode and * PPS: for cell endplates and
anode binders separator plates
+ UHMWPE: separator * PC: battery module housing; cell
substrate matenal retainer
Source: https:www

“Plastics™ invokes any number of images, mental or otherwise, regarding waste. The chemicals
industry is pursuing a number of options for waste reduction, substitutes and other solutions.
Recycling is advancing rapidly but, as with battery recycling. nascent technologies and processes
need to be cultivated.!' Can some auto plastics components be derived from bio sources? Plenty
of thinking and research are underway regarding development of bioplastics for automotive uses.
Bioplastics are estimated to account for about 1% of total global plastics production (roughly 368
million tonnes).'> While much of that output is targeted for consumer goods and packaging of all
sorts, autos are increasingly a target for application. Until that nut is cracked, availability and
affordability of BEVs - any vehicle type for that matter — will continue to hinge on
hydrocarbons-based materials sourced from U.S. and global oil and gas operations.

EO 14017 — America’s Supply Chains

The executive order on supply chains has the side benefit of educating many on the challenges
ahead. especially when it comes to how best to source materials at home. A number of issues
exist, relative to points in my testimony.

e EO 14017 focuses on minerals, with emphasis on those deemed “critical”. The vital. ongoing
operations of the domestic oil and gas industry are ignored. Indeed. other executive orders

2 My colleague Dr. Rachel Meidl points out lhat much of the issue on plastics “asle is poor
conceptualization of the need. https: | i
technologies-like-advanced-recycling-will-deliver-on-climate-and-sustainability -goals/.

2 See hutps://docs european-

bioplastics.org/conference/Repori_Bioplastics Market Data_2020_shori_version.pdf.
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serve to threaten oil and gas resource development and supply. thus my view that
hydrocarbons should be designated as critical minerals.

* End of life and the complicated supply chains associated with decommissioning, recycling
and disposal are excluded.

e When it comes to interactions, we are exploring semiconductor industry priorities. Industry
participants share concerns about raw materials supplies that extend beyond their own
needs because of how these impact their key customer groups — such as auto manufacturers.

e Overall, supply chain preparedness and resilience, including both defense and non-defense
needs. would benefit from the building block approach of materials first, systems and data.

Figure 12. Representation of EO 14017
I € M. Michot Foan, BIPP/ CES/EMM . America’s Supply Chass
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Source: compiled by M. Michot Foss based on EO 14017.
All China All the Time

Since my previous testimony

13 a number of organizations and resources have emerged with a

focus on China’s role. Our own research demonstrates the following.

Lithium ion battery (LIB) minerals are, for now, a relatively small part of the global nonfuel
minerals pie. Figure 13 illustrates state of knowledge on minerals output using the main
lithium nickel, manganese, cobalt chemistry (NMC).

An image of our world map of minerals production is captured in Figure 14. Tadd
phosphates for the lithium iron phosphate, LFP battery that is in use by, and promoted by,
BYD, a prominent Chinese producer. LFP offers safety advantages over other LIB designs
and longer life cycle. Drawbacks are low energy density and conductivity. Some makers add
carbon for improvements. Given the influence of Chinese capacity and progress around the
LFP chemistry. it bears watching, as do other advanced battery designs such as solid state.
Our data and mapping continue to reinforce China’s impressive build out of energy
infrastructure but also that battery making is only as “clean™ as supporting power svstems.

13 See previous footnote 2,
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To our thinking, China’s EVB capacity is highly advantaged by the enormous installed
base of coal-fired electric power generation (EVB sites are proximal to these facilities).

Figure 13. Worldwide Production of Nonfuel and NMC Minerals
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*Note — CEC is China Electric Couneil.
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¢ China’s command of LIB and BEV raw materials supply chains is the bottom line. China’s
outbound investment has enlarged global supply. a good outcome in general. Chinese
participation abroad as well as escalation of domestic production are the main factors
prodding rapid growth in nonfuel minerals supply since 2000 (previous Figure 13).
China’s investment style and associated implications bear more detailed analysis, which we
and others are undertaking,

e  The rapid evolution of minerals trade routes to China is astounding, by any measure. Figure
15 shows, in three panels, the first prominent flow, Australia to China (mainly copper,
manganese and lithium). By 2019, China dominates all minerals trade flows. In addition,
even more notable and astounding, is that trade volumes for these minerals ballooned
up to ten times between 2001 and 2019.

* A similar story holds for trade in LIBs (Figure 16). Volumes include all LIB products, for
consumer goods as well as EVBs. Even where other countries manufacture components,
trade flows revert back to China for finishing and shipment to importing markets.

Figure 15. Total Minerals Trade to Receiving Country by Partner (metric tonnes)

nerals. in NMC lithium-ion batteries in 1988 Top 10 trade fiows for all minerals in NMC lithium-ion batteries in 2001

3

Top 10 trade fows for al

Tom 10 trade flows for all minersls in NMC lithium-ion batteries in 2019

s, https:www. bakevinstitut

Source: extracted from background data for CES vi

Figure 16. Total Trade in Lithium Ion Battery Products to Receiving Country by Partner

Top 10 trade flows for all lithium fon batteries in 2012 Top 10 trade fiows for al lithium ion batteries in 2018

"Illlll

Sources: UN COMTRADE data as compiled by E. Hung, depicted by M. Michot Foss, CES (forthcoming).

Beyond our own work and documentation, good signals on China’s position come from the
periodic benchmarking of components such as wind, solar and batteries undertaken by DOE’s
CEMAC (Clean Energy Manufacturing Analysis Center). Figure 17and Figure 18 vividly
illustrate the strengthening of Chinese competence and influence on LIB supply chains and
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manufacturing. The effect of large slugs of Chinese capacity have negatively affected other
plants and countries. Slack capacity in various locations might help with production output if
supply chains can be secured. A more pronounced impact is the flurry of announcements for new
plants outside of China as competitors seck to balance the playing field. The test for new
facilities will be supply chain sourcing, including domestic content where that is an imperative.
Although not popular in today s energy narrative, new facilitics in countries like Germany and
France will benefit from zero emissions nuclear power.

Figure 17. CEMAC Analysis of LIB Supply Chains
" Automotive LIB cell supply chain demand and production shares, 2014-2016
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Figure 18. CEMAC Review of Global LIB
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Appendix

Supporting research and publications of interest from the Baker Institute’s Center for Energy
Studies

Michelle Michot Foss, Ph.D., Fellow in Energy, Minerals & Materials

Testimony before the U.S. House Energy & Commerce Committee-Subcomittee on Environment &
Climate Change. “Building a 100% Clean Economy

Upcoming Testimony before the U.S. House Energy & Commerce Committee-Subcomittee on Energy.
"The CLEAN Future Act: Driving Decarbonization of the Transportation Sector (May 5)

Minerals and Materials for Energy: We Need to Change Thinking — Recommendations for the New
Administration

Chinese Firms Position for an Energy Transition Copper Supercvcle
The “criticality” of minerals for energy transitions. Hvdrocarbons? Yes, hydrocarbons.

Framing Encrgy & Minerals for Fuiure Pathwayvs. with Michael S. Moats and Kwame Awuah-Offei,
Missouri S&T — G20 Policy Brief

Energy in Transition — Presentation to World Federation of Science-Erice 2019

Battery Materials Value Chains — Verma, et.al., BEG/CEE The University of Texas at Austin

Rachel A. Meidl. Lp.D.. CHMM., Fellow in Energy & Environment

.

Waste Management and the Energy Transition —~Recommendations for the New Administration
Measuring the True Cost of Sustainability: A Case Study in a Green Energy Approach

Recommendations for Realizing the Full Potential of Nanotechnology as the Energy Sector Transitions
- Recommendations for the New Administration and Full Report

Smari policy and innovative technologies. like advanced recycling, will deliver on climate and
sustainability goals

Banning Carbon Nanotubes Would Be Scientifically Unjustified and Damaging to [nnovation
Policy Considerations for Energy Infrastructure Resilience
Hurricane Risk Assessment of Petroleum Infrastructure

The Future of Plastics Sustainability : Advanced Recycling — Recommendations for the New
Administration

A G20 Circular Carbon Economy: Policies and Practices to Foster Circularity in Plastics — G20 Policy
Brief

Gabriel Collins, D

Dua, et.al., * A Cost-Effective Pathway to a Low-Emissions Transportation Future,” Policy Brief 2,
September 2020, G20 Policy Brief

“Ford vs. Tesla: What Does a Transformational Automobile Scale-up Look Like?,” Issue Brief no.
02.14.20

“Want an Eleciric Pickup to Tow Like a Ford F-2507 You'll Need a Battery That Weighs As Much As
An F-150 Raptor” — Presentation

20
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“The BEV Conundnum: High Power Density and Low Energy Density™ - Presentation

“Low-Speed Electric Vehicles: An Underappreciated Threat to Gasoline Demand in China and Global
Oil Prices?.” Issue brief no. 05.15.19

Hold the Line Through 2035: A Strategy to Offset China’s Revisionist Actions and Sustain a Rules-
based Order in the Asia-Pacific — with Andrew S. Erikson

Specific Contributions on Electric Power

Michelle Michot Foss CEE/BEG legacy. The University of Texas at Austin — papers, presentations on
electric power, 2003-2018 including the guides to electric power in Texas and Mexico.,
competitiveness of renewables

Julie A. Cohn, Ph.D., Nonresident Scholar, Center for Energy Studies, Olivera Jankovska, M.Sc.,
Nonresident Fellow, Center for Energy Studies and Kenneth B. Medlock 111, Ph.D., James A. Baker,
111, and Susan G. Baker Fc]lo\» in Energy and Resource Economics. and Senior Director, Center for
Energy Studies https: bakerinstitute.org/research/grids-renewables/ recommendations for the
new Administration

Peter Hartley, Ph.D.. George A. Peterkin Professor of Economics, Rice University; Baker Institute
Rice Faculty Scholar, Center for Encrgy Studies, Jim Krane, Ph.D.. Wallace S. Wilson Fellow for
Energy Studies, Center for Energy Studies, Michael Maher, Ph.D., Senior Program Advisor, Center for
Energy Studles and Kcnneth B. Medlock i, Ph.D., htips://blog bakerinstitute org/202 1/04/09/lets-

er/

Mark Finley, Fellow in Energy and Global Oil. hitp://blog bakerinstitute.org/202 1/02/25/for-cnergy -

curity -power-is-the-new-oil

Olivera Jankovska and Julie Cohn, htips:
stakeholders-shape-major-energy -it fraslmc[urc-gro]ccls.-’

Peter Hartley, Kenneth B, Medlock 1T and Olivera Jankovska,
hitps://www bakerinstitute org/research/electricity -reform-and-retail-pricing-te xas/

Ted Temzelides, Baker Institute Rice Faculty Scholar, George and Cynthia Mitchell Professor in
Suslamablc DC\ clopmcm and Lee E Ohan:an Does SuI}SIdlnng chc\wablcs Work?
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Mr. RusH. I want to thank Ms. Foss for your testimony.
The Chair now recognizes Mr. Siccardi for 5 minutes for the pur-
pose of an opening statement.

STATEMENT OF AJ SICCARDI

Mr. SiccArDI. Chairman Rush, Ranking Member Upton, and
members of the subcommittee, thank you for the opportunity to tes-
tify today. My name is AJ Siccardi, and I am the president of
Metroplex Energy, based in Atlanta, Georgia.

Metroplex is a subsidiary of RaceTrac, one of the largest inde-
pendent convenience chains in the United States. I am testifying
today on behalf of NACS, NATSO, and SIGMA, which represent
more than 90 percent of retail motor fuels in the U.S.

The retail liquid fuels industry is indispensable to decarbonizing
the transportation sector, both through the sale of cleaner liquid
fuels as well as through EV chargers. We want to partner with
Congress to help achieve environmental goals in a market-oriented
and affordable manner.

Fuel retailers represent the consumer. We don’t care what types
of fuel our customers choose to buy from us. We simply identify the
most reliable, lowest-cost fuels that people want to buy, and deliver
those fuels throughout the country. We compete with one another
on price, speed, quality of our facilities, and service. This is a good
dynamic for consumers. If you want there to be more publicly avail-
able charging stations, you should make investing in charging sta-
tions more attractive for private companies.

Today it is not an attractive option. There is range anxiety be-
cause existing charging infrastructure is not convenient to con-
sumers. More EV charging stations at existing retail fuel locations
is the most effective way to eliminate range anxiety.

Our stores are already convenient locations. We offer the services
and amenities that drivers want, such as food, beverages, restroom,
and security. There is no range anxiety for liquid fuels today. That
is not because of government incentives. It is because businesses
like mine had a clear, unambiguous profit incentive to sell fuel to
consumers.

The profit incentive does not exist today with regard to EV char-
gers. There are several impediments standing in the way. Most of
these impediments involve an electricity market that was not de-
signed for and is not compatible with the retail fuel market. For
example, some States prohibit fuel retailers from selling electricity
to EV users. We appreciate the legislation seeks to address this. A
lot more must be done.

It remains a threat that regulated utilities will use their status
as monopolies to gain a competitive edge over private, unregulated
businesses.

Additionally, many States allow utilities to charge all of their
customers higher electric bills to underwrite the utilities’ invest-
ments in charging stations. Private companies like RaceTrac can-
not access a pool of risk-free capital. Allowing utilities to do so only
makes sense if the money will go towards enhancing regeneration
and capacity. Our concern only arises when utilities are also able
to use ratepayer funds to own and operate the charging stations
themselves.
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It is unnecessarily regressive to force the lowest-income Ameri-
cans to pay higher electricity bills to subsidize EV driving fuel and
costs. It is also counterproductive because it will take away fuel re-
tailers’ desire to invest, because we can’t compete with businesses
that are guaranteed a return. This will result in fewer public
charging stations available for consumers.

On top of all this, regulated utilities under current rules can
force EV charging station owners to pay for electricity more than
it costs the utility to power their own chargers. The large demand
charges authorized under outdated regulations make it impossible
for private fuel retailers to compete on price.

When our competition at retail is the same company that sells
us power, that is not an attractive investment opportunity. In fact,
no successful business buys goods and service at retail prices and
sells at retail prices. Successful business models provide a spread
between wholesale and retail. Otherwise, consumer prices will have
to rise to create a margin for retail. Or retailers simply won’t enter
the market, because there is no viable business model. No amount
of grant money or tax incentives will change that fundamental eco-
nomic reality.

To be clear, that is why there is range anxiety today. The EV
charging proposals the committee is considering, unfortunately,
would not fix these problems. This makes rebate opportunities un-
attractive for private companies. It would be far more attractive if
the legislation stipulated that businesses putting capital at risk to
own and operate EV charging stations are prioritized over appli-
cants seeking to double dip. By “double dip” I mean access both
Federal rebates and funds to own and operate EV charging sta-
tions.

Fuel retailers are the representative for the consumer. When you
make the EV charging investment more attractive for us, you will
make the transition more comfortable and attractive to the public.

Thank you for the opportunity to testify today. I am happy to an-
swer any questions you might have.

[The prepared statement of Mr. Siccardi follows:]
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L Summary of Testimony

The retail fuel industry is an indispensable asset to lowering the carbon footprint of
transportation fuel in the United States. Fuel retailers should be viewed as surrogates for the
consumer in that we identify the most reliable, lowest cost transportation energy available, and
deliver that energy to every community in the country. In so doing, we compete with one another
on price, speed, and quality of facilities and service.

To be effective, policies designed to encourage private sector investment in alternative fuel
infrastructure, including but not limited to electric vehicle (“EV”) charging stations, must be
predicated upon unambiguous policy signals that such alternatives create attractive economic
propositions for our industry and for our customers.

This can be done. Not even two decades ago Congress passed the Renewable Fuel Standard
(“RFS”). Although the RFS is far from perfect, it created market incentives for fuel retailers to
invest in new fuel dispensers and storage infrastructure to accommodate higher amounts of biofuel.
Many fuel marketing companies, including RaceTrac Petroleum, Inc. (“RaceTrac”), have invested
in the physical and intellectual capital necessary to participate in agriculture and commodities
markets. Fuel retailers did this in order to efficiently incorporate those products into our fuel
supply in a manner that improved fuels’ greenhouse gas (“GHG”) footprint while also enabling us
to sell the alternative fuel to customers for less money at retail than purely petroleum-based fuels.
This has caused more customers to gravitate toward those cleaner burning fuels.

Our industry is eager to work with you to find market-driven ways to address concerns
about carbon. To do that, federal policy should incentivize and leverage private investment in
bringing to market other alternatives. Equally importantly, federal policies should not undercut
the incentives for retailers to invest in alternatives such as EV charging. There has to be a viable
pathway to profitability for any alternative to gain any meaningful market share.

For any solution to work, it must promote competitive market dynamics and work with
consumers’ existing behavior and the business infrastructure we have. If policy does that and
ensures a functioning private market — then private dollars will make sure infrastructure is there to
meet consumers’ needs. If'thatis not done, itis likely that any public dollars spent will be stranded
and wasted in ways that do not serve an appreciable number of consumers and cost far more than
any benefit they produce.

At the moment, there are several impediments that make it challenging for fuel retailers to
locate a pathway to profitability with respect to EV charging. Most of these impediments involve
an electricity market structure that was not designed for — and is not surprisingly incompatible with
— the retail fuel market.

Foremost among these headwinds is the threat of regulated utilities making use of their
status as monopolies to gain a competitive edge over private businesses. Throughout the country
today, for example, regulated utilities are seeking to convince public utility commissions that they
should be able to charge all of their ratepayers — regardless of income — a higher dollar figure on
their monthly electric bill in order to underwrite the utilities” investment in EV charging stations.
Private companies like RaceTrac do not have access to such a pool of risk-free capital. What’s

2
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more, many regulated utilities want to bill EV charging station owners more money for electricity
than their own cost to power their utility-owned chargers. If these efforts persist, fuel retailers will
not consider EV charging stations to be an attractive investment. No amount of grant money or
tax incentives will change that fundamental reality.

The flip side of this is that if policymakers signal that there must be a productive partnership
between utilities and fuel retailers, with each sector incentivized to concentrate on its core
competencies, progress can be made faster and at a lower cost. For utilities, the focus should be
on modernizing the power grid to provide reliable, clean power and meet dramatic increases in
demand that will come with enhanced EV penetration. At the same time, the market dynamics
that govern the retail fuel industry today should be replicated to accommodate EVs. This will
ensure that customers have multiple fueling options that are competing for their business.

Legislation before the Committee includes grant and rebate programs for the installation
of EV chargers. As currently constructed, however, these legislative proposals risk encouraging
utilities to “double dip” by accessing ratepayer funds to own and operate EV charging stations and
also receive a rebate for such installation. This possibility would waste federal funds and block
private sector investments from companies such as RaceTrac. It sends the wrong policy signal to
the market.

Simple, modest guardrails around how any money should be spent would make these
policies far more effective and would leverage rather than waste federal dollars. The legislation
should stipulate that businesses that are putting capital at risk in order to own and operate EV
charging stations are prioritized over other applicants. This, in conjunction with other tax credits
and incentives, can move us toward a viable business model, rather than exacerbating the various
challenges that already exist.

Meaningful guardrails can be crafted in a way that would impose no limitations on utilities’
ability to use ratepayer funds and access federal funds for any infrastructure development up to
and until the point of owning and operating the chargers. They would also allow utilities to
compete with the private sector with no disadvantage if they are putting their own capital at risk
and not increasing all of their customers’ electricity bills to pay for EV chargers.

We simply believe the policy should prioritize recipients that are putting capital at risk. If
there is no competing rebate application where private capital is being placed at risk, utilities could
then access federal funding (even if they are already using ratepayer funds). But, replacing the
highly familiar, price competitive fuel market in place today with the opaque pricing of electricity
will reduce efficiency, raise costs, and impose large regressive costs on lower income Americans.
That is not an attractive solution.

Changes must also be made to electricity pricing. Retailers with EV chargers today are
forced to pay retail prices for electricity with very high demand charges. There is no business case
for buying at retail prices and selling at retail prices. Regulated utilities that own and operate their
own charging stations, on the other hand, are not subject to demand charges and thus have an
insurmountable competitive advantage over anyone else in that market.
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IV.  Fuel Retailers Understand Consumer Behavior and Respond to Consumer Demand
A. Overview of the Retail Fuels Marketplace

The retail fuels market is the most transparent, competitive commodities market in the
United States. Retailers post fuel prices on large exterior signs that consumers use to shop for the
best prices. Many consumers drive out of their way to save a few cents per gallon. Our members
operate on tiny margins—generally measured in cents per gallon of fuel sold.

Fuel retailers are agnostic to the type of fuel sold to satisfy consumer demand and have
demonstrated they are prepared to invest in any transportation energy technology that their
customers desire. Over the last thirty years, our industry has adapted to meet consumer demand
with increased biofuel blends and other alternative fuels, as well as healthy and made-to-order
food and beverage offerings. Fuel retailers provide the security and amenities desired by the
motoring public more than any other type of location. These dynamics can be harnessed to
facilitate the transition to a growing market for alternative transportation energy sources.

The competitive nature of the retail fuels market compels retailers to pass through cost
savings to consumers in order to maintain and increase their market share. It is in retailers’
interests to increase the amount of energy they sell to consumers. This is not only because those:
sales drive profit opportunity in and of themselves, but also because such sales drive in-store
traffic, which is another source of profit for the retailer.

B. Fuel Retailers Are the Solution to Range Anxiety

To have any chance to be successful, the refueling experience for alternative fuels should
be as similar as possible to today’s refueling experience. Fuel retailers are best positioned to
provide alternative sources of transportation energy because they have a keen understanding of
consumer preferences and tendencies. This fact is essential when it comes to adoption of EVs or
other alternative fuel vehicles. The transition to EVs will require what was previously a quick stop
to become a 30-minute consumer experience. Currently, it takes the driver of a passenger vehicle
approximately two to three minutes to complete a fueling experience. It takes the driver of an EV,
on the other hand, 20 to 40 minutes to recharge at a Direct Current (*DC”) Fast Charger (depending
upon the vehicle and the capacity of the charger available). Fuel retailers will be forced to compete
on the service and amenities they offer their customers during this refueling experience to maintain
their share of the market. This is a positive market dynamic for consumers.

Observers of vehicle trends and consumer behavior agree that one of the major factors
deterring consumers from transitioning to EVs is concern about where they will (and will not) be
able “refuel” those vehicles. This “range anxiety” is such a strong sentiment that consumers often
decidedly underestimate the availability of EV charging infrastructure that already exists today.*

4 There are currently 102,621 public charging outlets available at 42,078 public stations across the United States, of
which 17,861 charging outlets at 5,040 public stations are DC Fast Chargers. See Alternative Fueling Station
Locator available at hitps:/fafde encrgy gov/fuels/electricity _locations hitml,
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Availability of EV charging stations at our locations is the most effective way to solve
range anxiety. Consumers freely drive their gas- and diesel-powered vehicles to every part of
country today without concerns about whether they will be able to refuel whenever they need to
do that along the way. Offering EV charging at fuel retailing locations would mean drivers would
not need to change their habits if they choose not to—they can refuel on the go at the same
convenient locations they do today. The availability of EV charging on large price signs at fuel
retailers’ locations as they drive down the streets in their communities and traverse America’s
highways will effectively relieve EV range anxiety.

Consumers frequently use their vehicles for travel—including visits to family and friends
and vacations. And, the majority of consumers are not in a position to purchase or rent a separate
vehicle solely for these types of trips. If EV charging is not available in the neighborhoods they
want to visit as well as along Interstate locations, many Americans simply will not purchase an
EV.

Placing chargers only in individual garages in private homes, apartment buildings, and
parking lots cannot combat the notion of “range anxiety” the way fuel retailers offering that service
would. If EVs are to be adopted at the rate policymakers desire and by broader demographics than
those that currently can afford an EV, the charging model must include the full range of options
available in the refueling experience that exists today. The majority of renters across the nation
do not have garages nor do many homeowners. And, those that have garages often do not have
space in their garage for the number of vehicles their family drives nor do they have the electrical
capacity in their garage to support a charger or multiple chargers. This is also true for workplaces;
many employees will not have the option, for a variety of reasons, to charge at work. Consumers
must have viable charging options available outside of their home or workplace.

Refueling stations are strategically located throughout the country where refueling demand
is greatest, competing with one another on price, speed, and quality of service. In fact, our industry
currently has about 150,000 fueling stations across the country in local communities of all kinds,
including in every single congressional district. Furthermore, these locations include accessible
restrooms and parking lots, food and beverage options, vehicle service and repair centers, and even
showers and other amenities for professional drivers. Consumers demand all of this, regardless of
the type of fuel their vehicle consumes, and fuel retailers respond accordingly.

C. EV Charging Needs Price Competition

As described above, our industry provides about 150,000 locations across the country for
drivers to currently refuel. This refueling capacity drives aggressive price competition which, in
turn, keeps prices as low as possible for consumers. Consumers know how much a gallon of gas
costs at a location — either due to a big price sign on the street or some type of fuel price comparison
resource — before they decide to refuel. This forces retailers to shave every penny they can off of
the price of a gallon of fuel to compete for market share. When adjusted for inflation, the three
years with the lowest average gas prices in the United States since 1978 are 2020, 2018, and 2019,
in that order.” That is not an anomaly. Fuel prices stay as low as possible and generally trend
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slightly downward over time when adjusted for inflation due to price competition. If electricity is
to be the transportation fuel of the future, EV drivers should get the benefits of that remarkable
price competition.

The overarching structure of wholesale and retail electricity markets are not designed for
—and is thus incompatible with — the retail fuel market. Many states are exacerbating this problem
by allowing utilities to pass through the costs of EV charging stations to all of their customers on
their monthly utility bill, rather than having EV drivers pay for the costs of refueling their own
vehicles. And, there are no wholesale purchasing options or pricing structures for retailers to
provide electricity as a fuel. If that practice were to continue and become the prevalent model, this
country will risk replacing one of the most price-transparent and price-competitive consumer
markets in the world (retail fuel pricing) with one of the least price-transparent and price-
competitive markets in the United States (utility electricity pricing).

V. Federal Policies Should Incentivize Private Investment

Competitive markets with a level playing field for investments must be the focus for any
alternative fuel to be successful. Existing alternative fuel incentives — such as biofuel blending
and alternative fuel infrastructure tax credits — have allowed retailers to offer less expensive, lower
carbon fuels to their customers, while also supporting investments in renewable fuel production.
Regardless of how one may feel about ethanol and biodiesel, the incentives Congress established
for those fuels have successfully displaced a large volume of petroleum-based fuel by these
renewable fuels since 2005.

In just the past decade, there has been extraordinary growth in consumption of biofuels
such as ethanol and biodiesel, as well as other low carbon fuels such as renewable natural gas,
compressed natural gas, renewable diesel, and biobutanol. These are all liquid fuels that are mostly
compatible with existing infrastructure that was originally developed for hydrocarbons. With all
of these fuels, fuel retailers have responded to policy signals by allocating capital toward bringing
the fuels to market. Retailers then sell the fuels to consumers for less money than the fuels that
were being displaced. This has created enormous environmental benefits in a relatively short
period of time.

Federal policy should be designed to lower the cost of alternatives to make those sources
of transportation energy more competitive with petroleum-based fuels. This is the only way to
ensure that consumers will gravitate toward low carbon technologies. Although some state
incentive programs adopt this approach, others have vacillated between different approaches in a
way that does not allow private market participants to plan long-term investments in alternatives.
Such inconsistent policies are ultimately self-defeating, and that approach should be avoided.
Federal policy instead should incentivize and leverage private investment in bringing alternative
fuels to market. By the same token, federal policies should not undercut incentives for retailers to
invest in alternative fuels. Policymakers can leverage existing infrastructure to achieve meaningful
environmental benefits while also incentivizing fuel retailers to invest in new technology if
policymakers adopt a market-oriented and consumer-focused perspective.

10
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VI.  Different but Interdependent Roles of Utilities and Fuel Retailers

In an effort to decarbonize the transportation sector, the Biden Administration has
committed to adding 500,000 EV charging stations over the next decade. A nationwide network
of fast charging stations is achievable, but there must be a policy framework to harness the core
competencies of the utility and retail fuel sectors. The most efficient, cost-effective path to
achieving this goal is a partnership between utilities and fuel retailers, with support from federal
policymakers.

In order to develop policies that facilitate productive work from utilities and fuel retailers,
there are fundamentally two buckets of activities that need to be pursued. Federal policies should
encourage utilities and retailers to focus activities where each is most effective and productive. At
the same time, policies that may appear to be quick and easy solutions often undermine either
utilities’ incentives to modernize the power grid, or retailers’ incentive to invest in charging
infrastructure.®

A. Role of Utilities

The power grid undoubtedly needs to be modernized. As EV charging stations are installed,
generation, transmission, and distribution networks will need to be expanded to meet the dramatic
increases in electricity demand. Before drivers are willing to transition to EVs, they must be
assured that they will be able to refuel as reliably as they do today.

The utility sector is best suited to perform the generation development and power grid
modernization work that will be needed. Funding those necessary electricity infrastructure
investments through rate increases makes sense — and will be needed for the increasing future
demands our electricity grid will face (from all sectors, such as industrial processes and heating
homes, as well as transportation energy). Policymakers should encourage and incentivize utilities
to focus on these investments.

B. Role of Fuel Retailers

The market dynamics that govern the retail fuel industry today should be replicated to
accommodate EVs. Customers should have multiple charging options that are competing for their
business on price, speed, and quality of service—the same market dynamics that govern the retail
fuel industry today. Fuel retailers are best positioned to own and operate EV charging stations and
provide transportation energy to consumers at competitive prices in convenient locations.

C. Avoiding Negative Incentives and Outcomes
One of the biggest impediments currently to fuel retailers investing in EV charging

infrastructure is the practice of utilities charging all of their electricity customers more in order to
pay for their investments in EV charging stations. Where this occurs, utilities are able to compete

61t is important to distinguish between the charging port and/or charger itself and aspects of the underlying electrical
infrastructure that should only be operated by a utility company, including the interconnection, switching station,
and/or grid connections behind the charger.

11
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D. Electricity Market Challenges

In addition to the challenges fuel retailers face investing in EV charging infrastructure,
there are challenges with the electricity market that must be addressed before a robust EV charging
marketplace is viable. Utilities do not simply charge their commercial customers a fixed price for
electricity that is used. Instead, commercial consumers are charged a rate for the energy itself,
billed as kilowatt-hours (kWh), and then an additional rate to provide reserve capacity when
needed, known as a demand charge, billed as kilowatts (kW).

Demand charges are based on the largest amount of power that a business needs at a
particular time during the entire month. They are there to compensate the utility for having enough
power in reserve to meet spikes in demand. Private businesses that have short, but high spikes in
their power needs will be hit hard by this pricing structure. Utilities’ demand charges make it very
challenging for private companies to offer electricity to EV drivers at a price that is competitive
with gasoline or diesel.

DC Fast Chargers require a large amount of power in a short time frame to recharge
vehicles quickly. A DC Fast Charger pulls 150% more power than a RaceTrac store and fueling
operation combined does at its peak moment in a month.” Accordingly, when businesses offer EV
charging, these large demand costs restrict profitability and increase the cost for drivers of EVs to
“refuel.” DC Fast Chargers are capable of filling a vehicle up half way in about 20 minutes and
80 percent of the way in about 35 minutes. For a customer, a charge can cost anywhere from $10
to $30 depending how much charge is required to refuel the battery. For a typical business, adding
a single DC Fast Charger can increase its monthly bill by about $1,600. The demand portion of
this bill is $1,500 and the energy portion of this bill is $100.

But, it is very difficult for businesses to have consumers fully pay the demand charge. The
business would have to precisely know ahead of time how many people would use its chargers
over the course of an entire month in order to do that. If it turned out to make the wrong
assumptions, consumers could be dramatically undercharged or overcharged — leading to difficult
consumer protection questions or business losses, respectively. No matter the incentive for
charging infrastructure, the ongoing costs for electricity, particularly demand charges which
cannot effectively be passed through to consumers, make profitability near impossible to achieve
for private businesses without changes.

Fuel retailers getting hit with demand charges also cannot compete with a utility that has
substantially lower cost for energy and power. Utilities have excess capacity and much lower
energy costs that allow them to offer EV charging with little impact to their bottom line. What’s
more, demand charges are compounded so a fuel retailer will be saddled with higher demand
charges for every additional charger available to their customers. That will make it more difficult
for retailers to deploy DC Fast Chargers and give consumers the benefit of competitive pricing.
The utility demand pricing model could not be further from the current retail fuel model, where

7 This is assuming a RaceTrac’s peak demand is 100 kW and the DC Fast Charger is a 150 kW charger. While a DC
Fast Charger can be anywhere from 50 kW to 350+ kW, a 150 kW is comparable to what Tesla’s Supercharger
network and Electrify America charger network has in place today.
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increased consumption and volume results in efficiencies and lower costs for consumers. The
utility model, then, will not work for EV charging on a large scale.

The challenges with electricity pricing as it exists today threaten to stunt the growth of the
EV market. Congress could address this problem by ensuring businesses offering EV charging
only pay the costs that utilities pay for the electricity, without demand charges. Such a wholesale
rate would allow businesses to offer charging, compete, and develop the competitive market for
EV charging. Demand charges are the greatest barrier to entry to mass adoption of DC Fast
chargers by private business, even greater than the large capital costs to install DC fast chargers.

VII.  Legislative Proposals Before the Committee

As the Committee considers various legislative proposals to reduce carbon in the
transportation sector, lawmakers should harness American ingenuity and innovation and leverage
the private sector to the greatest extent possible. With respect to the refueling marketplace, we do
not need to reinvent the wheel to transition to new fuels and technology. There is a refueling
infrastructure in place that can adapt and attract consumers so long as the regulatory regime
governing it allows businesses to justify investment in those new fuels and technologies. Policies
should take into consideration the market dynamics that govern the liquid fuel marketplace and
replicate those as much as possible to achieve greater adoption of alternative fuels and
technologies.

In some states, arcane laws require any entity selling electricity to be regulated as a utility.
While this made sense when electricity was only used to power residential and commercial
locations, the logic does not extend to the provision of electricity as fuel. The Associations applaud
the language included in Chairman Rush’s NO EXHAUST legislation that encourages states to
consider allowing the resale of electricity for the purposes of refueling. The Committee, however,
could go one step further and preempt those arcane state laws so RaceTrac and other fuel retailers
can resell electricity just as we sell motor fuel today.

Various proposals before the Committee, including the CLEAN Future Act and the NO
EXHAUST Act, incorporate the Electric Vehicle Infrastructure Rebate Act. First and foremost, if
the market dynamics exist that fuel retailers can provide electricity as a fuel and make money off
of that sale, federal financial incentives will be unnecessary. Fuel retailers do not need federal
incentives to install gasoline and diesel fueling equipment today because market forces justify the
investment. That said, to the extent the Committee is committed to making such federal
investments, the Associations’ members have significant concerns that the program as structured
will disincentivize businesses from taking advantage of the rebates. As written, the rebate program
is silent on the ability of utilities to access ratepayer funds to build out EV charging stations and
also receive a rebate for such stations. The allowance of such double-dipping compounds the
unlevel playing field on which we find ourselves. The Committee should include simple guardrails
on any funding program to ensure that federal dollars going to the installation and operation of EV
chargers prioritize businesses putting capital at risk. Doing so will leverage federal dollars and
result in a competitive and convenient refueling experience for the consumer.

14
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Similarly, the CLEAN Future Act includes provisions from the Electric Vehicles for
Underserved Communities Act that aims to deploy EV charging infrastructure in low-income
communities and communities of color. Without these guardrails on federal funding, however,
federal dollars are available to utilities that are also accessing ratepayer funds to build EV charging
infrastructure. Again, low-income communities and communities of color should not be required
to underwrite EV charging investments that the private sector is willing and better equipped to
make, especially in legislation that is trying to protect these vulnerable populations.

Finally, there are inherent challenges in shifting our transportation fuel from the liquid
marketplace of today, where retailers have the ability to price shop among a variety of suppliers,
to a market with one power provider operating in a regulated environment. Without injecting
competitive forces throughout the fuel supply chain, fuel retailers will be limited in their ability to
lower the prices to the consumer. Congress can help alleviate that challenge by ensuring that
utilities sell power to EV charging retailers at their own internal transfer price. Demand charges,
which set our rates exorbitantly high during peak demand times, are another impediment to make
the EV business case for retailers. Again, demand charges do not make sense for refueling on the
go. A driver should not be penalized for needing to refuel at certain times of the day and fuel
retailers should not be penalized for providing the fuel this Committee wants sold. Addressing the
cost-prohibitive demand charge model will be beneficial to building the business case for
investment by our industry.

The Committee should consider policy mechanisms to address these concerns, including:

e Ensure federal funding does not block private sector investment by compounding
the problem of utilities charging all their customers more for chargers and not
putting capital at risk.

o End the electricity pricing problem of demand charges that make the business case
unattractive for retailers to sell electricity.

e Prioritize credit regimes and/or tax incentives that make alternative energy less
expensive for the end user, thereby providing a stable economic case for upstream
investment. Tax credits and other incentives targeting the underlying economics of
different fuels are a far more efficient, effective way to incentivize behavior than
grant and rebate programs.

e Permitting all EV charging station owners to generate a profit by selling electricity
to EV owners without being subject to regulation as a utility. This allowance is
essential if fuel retailers are to have any incentive to invest in EV charging
technology.

e Adopting uniform retail pricing measurements (e.g., dollars per kilowatt-hour) and
requirements for consumer-friendly price disclosures.
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VIII. Conclusion

Race Trac and the Associations believe decarbonization efforts should incentivize private
sector investments in the desired behavior — offering alternatives that reduce carbon output. To be
effective, any alternative — including electricity — should be offered in an open, competitive market
that gives American consumers the fullest economic benefits of robust price competition. This has
worked well for consumers for nearly one hundred years with liquid fuels because the market had
a business case to invest to meet consumer needs. It can work for alternative energy sources in
the future if we follow those lessons.

Our industry is eager to work with the Committee to help it achieve this objective and place
critical guardrails on any programs the Committee may pursue to decarbonize the transportation

sector.

Thank you for the opportunity to testify,  am happy to answer any questions you may have.
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Mr. RusH. The Chair wants to thank all the witnesses for their
opening statements. And indeed, we have concluded all the opening
statements. We will now move to Member questions.

Each Member will have 5 minutes to ask questions of our wit-
nesses. I will start by recognizing myself for 5 minutes.

Mr. Jankowsky, in your testimony you describe the work of your
company, which I find fascinating. Francis Energy created a com-
prehensive electric vehicle charging network through the largely
rural State of Oklahoma, and also within urban, low-income, Trib-
al, and other underserved communities. My bill, the NO EXHAUST
Act, has provisions aimed at enhancing the Federal Government’s
role to address exactly this type—why is it that—why is invest-
ment important to the deployment of electric vehicles, and how will
it specifically impact underserved and disadvantaged communities?

Mr. JANKOWSKY. Well, thank you so much, Chairman Rush, for
the question. So why is Federal investment important into the EV
infrastructure space?

And really, we feel it is important because of the chicken-or-the-
egg problem, right? Economists call it a market coordination prob-
lem. Simply, without infrastructure, no one is going to buy cars.
And if cars are available and the market is demanding it but that
infrastructure is not there, then, quite simply, no one is going to
buy EVs.

It is going to take a whole host of public funding. The Federal
Government has a significant role to play in that public-private
partnership. And really, that is the only way this network across
the U.S. will get created. It is a function of private capital, Federal
investment, and also, importantly, State investment. Those three
kind of, you know, prongs to that stool, they are all critical. They
are all critical.

Now, how do—how does EV infrastructure get into underserved
and disadvantaged communities? The upfront capital cost to build
these stations, particularly when we talk about 7-to-12-minute
charging systems, they can cost upwards of $400,000 for the first
dispenser. The way that the EV market is going simply to be devel-
oped, in terms of what charge point operators would charge electric
vehicle consumers, the absolute baseline is that EV consumers will
be paying much, much less in fuel costs to power that car and also
avoided maintenance. In order for, you know, these communities to
be able to access, you need to solve this market coordination fail-
ure, and that is exactly what the CLEAN Future Act does.

Mr. RusH. Thank you so much.

Mr. Nassar, the NO EXHAUST Act and the CLEAN Future Act
both include strong labor standards that are attached to several
grant programs. These programs invest in electric vehicle legisla-
tion and infrastructure in the U.S., and require that grant recipi-
ents pay workers not less than the prevailing wage.

Can you describe why provisions to—labor standards are essen-
tial to Federal infrastructure deployment efforts, especially as we
work to decarbonize our economy?

Mr. NASSAR. Sure. Thank you for the question. Basically, if we
don’t have kind of employer responsibility standards and kind of,
you know—keeping track not just of the wages and working condi-
tions, but also, you know, are they offering full-time jobs, are a lot
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of the workers, you know, temporary workers, for example, keeping
track and kind of an accountability on all that, is a key way to en-
sure that the jobs that are being created are, in fact, good jobs.

And I want to point out that, while we support Davis-Bacon pro-
visions, they don’t apply for the manufacturing of the vehicles
themselves. So we think that these labor provisions are important,
and would support those provisions for sure. Thanks.

Mr. RusH. Well, that concludes my time for questioning. Now the
Chair now recognizes my friend from Michigan, the ranking mem-
ber, Mr. Upton, for 5 minutes.

Mr. UPTON. Thank you, Mr. Chairman. It is a pleasure to see
you, and know that you are just across the lake here, as I am in
Michigan and you are in Illinois.

Mr. Siccardi, let’s talk a little bit about the business case to sup-
port EVs and the charging stations. Can we actually do this? Is it
possible to do without a heavy taxpayer subsidy?

Mr. SiccarDl. Thank you for the opportunity, Representative
Upton.

That is probably the biggest thing that our members are strug-
gling with today, is finding a business case for EV chargers or our
fast-speed chargers. Our goal would be to make EV fast chargers
as ubiquitous as the 150,000 fueling locations that we have across
the country today for liquid fuels. But in order to do so, we need
a business model that actually makes sense.

Unfortunately, there’s a number of things that create challenges
to that business model. The first and foremost is utilities rate bas-
ing. So being able to charge all ratepayers the cost of installing a
charging station, that might seem like a great short-term idea in
that it gets chargers out there quickly. But, unfortunately, it takes
away the profit incentive for retailers to choose to deploy private
capital to do the same thing.

As important is most States have very expensive charges for de-
mand charges. Demand charges make the cost to power—for a re-
tailer to provide the load required for a high-speed charge cost-pro-
hibitive, really, for us to have much of a margin. So it becomes
very, very difficult for a retailer to not only deploy the capital re-
quired to get a return, but then, on an ongoing basis, be able to
generate any margin on the transaction.

So what we would encourage the committee to do is focus on
making the business model make sense, remove the impediments,
give us the opportunity to compete. We will compete with all man-
ner of businesses, whether it is other fuel retailers, or chargers, or
whatever happens to come to the marketplace. But we need a profit
incentive to do so. That profit incentive can be done with relatively
well-intentioned and smart legislation to allow the utilities to focus
on the areas that they should be focused on, which is providing
power and grid resiliency and allowing retailers of all stripes to
com({)ete on price and to offer the consumer the amenities they
need.

Mr. UproN. Thank you. I would note that there is—I was in a
conference call, a Zoom call earlier today with some folks in Michi-
gan, and they talked about an energy storage incentive that [audio
malfunction] suspect that that would be a good thing, as it would
be able to store that battery energy, or that energy stored, and
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then be able to release it in off-peak times. That may be something
that actually has pretty strong bipartisan support that might move
forward.

Mr. Jankowsky, I was pretty—obviously, with what you are
doing—and I sense that Mr. Mullin, Markwayne Mullin, will be
asking you some questions. But how much does it cost to actually
build—you talk about a facility every 50 miles. Well, I look at my
district, six counties, it is—there is no gerrymandering here, it is
a cube. Every 50 miles would be about maybe 4, 3 or 4 charging
stations in my district, serving 750,000 people. That would be some
pretty long lines there, longer than what we had in the energy cri-
sis in the 1970s, when you wanted to fill up your car on an even
or odd day.

But what is the cost per station that you have invested in Okla-
homa?

Mr. JANKOWSKY. So, Congressman Upton, thank you so much for
the question. So Oklahoma—and these are just hard numbers—
Oklahoma, with 355 superchargers, cost all-in—and we are talking
all-in project costs, so, as defined in the legislation, “eligible
costs”—about 30 to 40 million dollars.

Now, it is a difficult question to answer, simply because the
charging stations themselves have very different power outputs for
different applications and therefore,cost very differently and widely
across those direct-current fast chargers.

Mr. UPTON. But you are going to want that. So, again, I didn’t
see your testimony until, literally, this morning, but you are going
to want—I mean, someone driving an EV car, driving, I don’t know,
here or someplace else, Mackinac Island or Debbie’s district on the
other side of the State, you don’t want to stop, and you are not
going to want to take more than 7 or 10 minutes to charge it, un-
less you have a spare battery in the trunk.

So, I mean, it is remarkable technology that you are ready to go,
but what—you are going to want that type of thing, and so you—
what you are saying is that—I know my time—40 million, to—30
to 40 million dollars

Mr. RusH. The ranking member, your time has expired.

Mr. JANKOWSKY. So——

Mr. RusH. The witness will be allowed to answer your question.

Mr. JANKOWSKY. You know, Congressman Upton, you know, I am
very happy to meet with you and your staff after this. But our in-
frastructure in Oklahoma, effectively, 50 percent of them are in
rural communities that are more slower fast-charging systems. So
these are systems that can charge in 60 to 90 minutes. And we put
those in rural communities, in underserved communities, because
they serve as a beacon. So drivers on the highways will have to
come into town and be captive. And there are some environ-
mental—or, sorry, some economic development impacts for having
a single charger in a rural or underserved community.

But equally important, what one charger does is it now gives per-
mission to your constituents to buy electric vehicles when they be-
come available in your communities. And it is really a function of
investment going into light-duty trucks, which, in our part of the
world, is a car that a lot of people like, SUVs. And simply, the cost
of batteries have come down so much that we are certain that your
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constituents and constituents in rural and underserved and dis-
advantaged communities will be able to afford these cars. But you
need that public infrastructure to give them permission to buy
them. Thank you.

Mr. RusH. The Chair now recognizes the chairman of the full
committee, Mr. Pallone, for 5 minutes for the purposes of ques-
tioning the witnesses.

Mr. PALLONE. Thank you, Chairman Rush. I wanted to start with
Mr. Nassar.

Can you discuss some of the policies we should pursue in order
to make sure that U.S. workers benefit from this growing domestic
industry and ensure we don’t lose out to other countries, if you
would, Mr. Nassar?

Mr. NASSAR. Sure. Thank you for the question, Mr. Chairman.

I think—well, for starters, we should make sure that Federal
money used is used to support vehicles that are built in the United
States. I think that is going to be important. We have to anchor
the jobs here, and by anchoring the jobs here, it is not just going
to be the final assembly, it is going to be throughout the supply
chain. We could have more of those jobs being good, U.S. jobs.

We also, you know, as I said, I mean, other changes in law are
needed, such as strengthening the National Labor Relations Act by
passing the PRO Act.

But as far as conditions within, you know, the money that is
given, first of all, we think it should be looked at broadly. So we
shouldn’t just look at tax credits. We should look at grant, loan pro-
grams too. And what it should be is that, as part of, you know,
being able to access those funds, an employer should be held ac-
countable for what—you know, what kind of wages, what kind of
retirement, you know, benefits do they have. Are the workers full
time, or are they permatemps?

What we see in a lot of manufacturing is the companies that will
have the same person come back day after day, year after year, and
technically they are called a temp, because their paycheck is from
a third party, but they are not a temp worker whatsoever. So we—
you know, there really has to be way more accountability and
transparency for the companies receiving the aid. I think that is a
really key part of it.

Mr. PALLONE. Thank you. And let me go to Mr. Phadke.

Your testimony includes some of the grid considerations related
to EV infrastructure. And last week FERC held a conference on
electrification of the U.S. economy, including vehicles. Can you talk
about the grid planning and upgrades that are necessary to sup-
port increased EV demand, if you will?

Dr. PHADKE. Thanks for the question. And I would say that there
are three aspects of grid planning that need to accommodate EV
demand.

First is generation. Essentially, you will need—U.S. will need ad-
ditional generation to support the additional electricity demand
generated by the EVs. And we find that, in order to electrify—all
sales to be electric, the additional supply that the U.S. power sys-
tem needs to support is about 2 to 3 percent per year. And this
kind of supply growth has already been achieved in the past. And
why this number is relatively modest, the answer is EVs are 3 to
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5 times more efficient than combustion engine cars. So when you
move all that demand from oil to electricity, yes, there is demand
growth, but the demand growth is modest. But it needs to be taken
into account, because what—the last thing we want is an unreli-
able grid. That is first.

Second, similar investments in transmission and distribution in-
frastructure are required to kind of anticipate what electricity de-
mand will occur, and do those investments proactively.

That is why it is so important—perspective to do two things.

First, we have to have some kind of indication of goals of what
is the kind of transformation we are looking at in the transpor-
tation sector. So, for example, by what date we should be expecting
oil sales to be zero emission/electric. That will give the utilities the
certainty to make some investments in transmission generation
and distribution infrastructure.

And secondly, there are opportunities for research and develop-
ment and smart policies on the grid which actually use the existing
grid more efficiently to support EVs. That links to the issue of kind
of off-peak rates and being smart about the—so you are
incentivizing EVs to charge when the power system is not con-
strained and loaded.

What it will, in fact, do is that, if EVs are charging during, say,
nighttime or off-peak time, you are using the existing infrastruc-
ture to send more electrons. That will, in fact, lower rates for all
consumers, if such smart grid policies are implemented.

Mr. PALLONE. All right, thanks so much.

Thank you, Mr. Chairman.

Mr. RusH. That concludes the Chairman’s questioning. He yields
back the balance of his time.

Now Mrs. McMorris Rodgers is not present with us right now, so
the Chair recognizes Dr. Burgess for 5 minutes for the questioning
of the witnesses.

Mr. BURGESS. Well, thank you, Chairman Rush, and I certainly
hope people are watching this hearing. I think it is perhaps one of
the most critical hearings that people might have on their radar
screens right now, because it is certainly indicative of what the
narrow House Democratic majority is trying to do with that narrow
majority and, of course, the Senate being divided even Steven and
things going through on reconciliation.

So these policies that we are talking about today are all at risk
of becoming law. And I say that with all due respect and affection
for my friends on the other side of the dais. But, clearly, what we
are talking about is taking the country in the wrong direction.

Look, this committee has a rich history of making decisions for
the benefit of the country, decisions that, in fact, benefit other ju-
risdictions, other committees’ jurisdictions. Think of what we did
on allowing—or lifting the ban on the sale of exports of crude oil
in December of 2015 and how much more flexibility we gave to the
Department of State and the Department of Defense by providing
the pathway for America to become energy independent.

And today, as quickly as we can, the Democrats are trying to
undo that energy independence and literally give it away. And I
hope people are paying attention and understand what is at stake
here and what is being given away.
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And the sad thing is bipartisan policies do exist. You know, in
the last Congress I introduced the EV MAP Act with Mr.
O’Halleran. We strove to provide better information to the devel-
opers of electric vehicle charging infrastructure to help people
make more educated investments. But the bills we are considering
today waste taxpayer money, they reduce competition, they harm
consumers, and they harm our country.

So, Dr. Foss, let me ask you—and of course—it is always great
to have someone from Rice University come and testify to one of
our subcommittees because it raises the overall educational stature
of our exercise, from merely partisan to truly informed. But can I
just ask you, where do the electric vehicle batteries come from?

Dr. Foss. I am sorry. Can you restate the question, please? I
couldn’t hear it.

Mr. BURGESS. Where do our batteries for these electric vehicles—
where do they come from?

Dr. Foss. Well, they all come from outside of the United States,
for the most part, right now, and they will

Mr. BURGESS. So let me stop you there for a second. So, if my
premise is energy independence was good for America, we are basi-
cally dialing that back. Is that not correct? We would not be energy
independent if we are dependent upon other countries for the
source of this battery technology.

Dr. Foss. You are correct, if what we also do is ban the fuels that
have made us independent, which we also need for materials. And
that is the conundrum.

Mr. BURGESS. Yes, and thank you for pointing that out. Since my
time is limited, I do have some additional questions for you, Dr.
Foss. I am going to be submitting those for the record. But I do
need to ask Mr. Siccardi, because I am a frequent visitor of
RaceTrac.

You all provide a significant service for constituents of the—in
the North Texas area. But you have kind of said it already, but is
this CLEAN Future Act—is it a level playing field for the competi-
tors in the fuel market?

Mr. SiccARDI. Yes, we believe that good policy should focus on
outcomes and drive the outcomes that we are trying to achieve
here. And, fundamentally, as I mentioned earlier, there is not a
business case today for retailers, given the constraints and the cost
of capital, to install charging stations across the country and rep-
licate the existing infrastructure that we have for liquid fuels.

That is not to say that there isn’t things we can do. We can. We
can work collectively to continue to lower the carbon intensity of
existing fuels, as well as continue to expand the EV charging sta-
tions. And our hope

Mr. BURGESS. Which you have done. And I certainly appreciate
the efforts that you have put forward on that.

But, look, one of the things you brought out in your testimony,
if this becomes law, we are going to have a very regressive system,
where people at the lower end of the income scale are paying for
the charging stations for people at the upper end of the income
scale, who are able to afford these fancy electric vehicles. Is that
not correct?
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Mr. SiccArDI. Our focus would be to allow private capital to
come into the market so that private capital can make the invest-
ments necessary to build out the infrastructure necessary. Private
capital will do that, just as we have done with liquid fuels, as long
as there is a business case that is viable.

Rate basing, as I mentioned, while it might seem attractive be-
cause it is an opportunity to build out chargers quickly, it creates
very perverse incentives, because it not only leads to additional
charges for those that don’t have EVs, but, on top of that, it crowds
out private capital. Because who wants to compete with a guaran-
teed rate of return?

Mr. BURGESS. Well, thank you. Thank you both for your impor-
tant contribution today, and I will have additional questions for all
of the witnesses for the record.

I thank you, Mr. Chairman, I will yield back.

Mr. RusH. The gentleman yields back. The Chair now recognizes
Mr. Peters for 5 minutes.

[Pause.]

Mr. RusH. Mr. Peters?

[No response.]

Mr. RusH. The Chair now recognizes Mr. Doyle for 5 minutes.

Mr. Doyle, you are now recognized.

Mr. DoYLE. Mr. Chairman, thank you very much, and thanks to
the witnesses for being here today.

The switch to zero-emission vehicles is coming. Our own car
makers have announced as much. And China and Europe are mak-
ing investments in the supply chains and manufacturing capability
already. So we need to invest in the whole supply chain and in en-
suring that the future of EVs are made in America, where we can
create thousands of good-paying jobs, and ensure that our compa-
nies are the world’s leaders in clean car technology.

Let me ask Dr. Phadke.

You know, my colleagues on the other side of the aisle love to
talk about how all green technology is made abroad. So, instead of
ceding the future of battery manufacturing to China and Europe,
shouldn’t we be the ones investing now to lead the way?

Can you speak to the jobs, environmental and national security
impacts of investing in on-shoring our battery and EV supply
chain?

Dr. PHADKE. Thanks for the question. I would say I would agree
that—Dbecause of the massive benefits that EVs offer to consumers,
this transition is going to happen. Now the question is whether we
take advantage of it or not.

So what is interesting about batteries, batteries are quite heavy
and more difficult to transport. So suppliers tend to locate manu-
facturing close to where the demand is. So if there are specific poli-
cies, from financial incentives or requirements for EVs, suppliers
will have an incentive to locate manufacturing in the U.S., espe-
ciallly when combined with incentives of strong make-in-America
policies.

The second most important thing I would say is that the battery
costs are also driven by the cost of manufacturing, and U.S., at
times, has a significant advancement, because of advanced manu-
facturing capabilities in the U.S. So continued investments in R&D
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and advanced manufacturing and U.S. advanced manufacturing ca-
pabilities can be used as an advantage to really locate the supply
chain close to where the demand is.

And lastly, I would just give an example of Europe. Europe also
has high labor costs. It is not like China. And they are able to suc-
cessfully locate significant battery manufacturing in Europe, with
a concerted effort on supply-and-demand push-and-pull policies.

Mr. DOYLE. Thank you. Let me ask you another question. I ap-
preciate that answer.

There is another zero-emission transportation option, and that is
hydrogen-powered fuel cell vehicles. I am just curious, what are
your thoughts on the future of hydrogen transportation?

Dr. PHADKE. I would quickly say that, essentially, the policy has
to be technology neutral. Technology has always surprised us. So
currently it appears that battery technology has moved much
quicker, and it provides a competitive or highly cost-saving option
to—with continued investment in hydrogen, especially for heavy-
duty vehicles or ships, aviation, trains, it could become a very com-
petitive option. So one has to keep all options open, and keep tech-
nology policy neutral and investment R&D.

Mr. DoYLE. Thank you.

Mr. Britton, would a large government investment through
grants or loans in the upstream and midstream sectors, battery
materials processing, and battery materials manufacturing
incentivize private investment in further upstream or downstream
processes?

What would be the overall impact of that kind of government in-
vestment?

Mr. BRITTON. Well, it would be huge. And Congressman Burgess
asked where do these batteries come from, so I wanted to take a
moment to, in some ways, correct the record.

We have mega-factories either in operation or in development in
Nevada, Texas, Michigan, Ohio, Tennessee, Georgia, New York. So
this is totally possible. We have the opportunity here to drive do-
mestic manufacturing, create hundreds of thousands of jobs.

And if you think about every State, they have got an economic
development office who is trying to provide incentives to locate that
manufacturing in their State. We have the opportunity to do that,
as a country. If we send the right signal that we are open for busi-
ness, that we are willing to innovate, it will accrue dividends across
the entire supply chain, from upstream to components, to parts, to
batteries.

Mr. DoYLE. Thank you.

Mr. Chairman, I see my time is expiring, and I yield back.

Mr. RusH. The gentleman yields back. The Chair now recognizes
Mr. Latta for 5 minutes.

Mr. LATTA. Well, thanks, Mr. Chairman, for today’s hearing, and
thanks to our witnesses for appearing before us. I really appreciate
your testimony.

Dr. Foss, I believe you and I would agree that, in order that the
electric grid could be able to provide enough electric power to
charge the tens of millions of additional electric vehicles that would
be on the road, as envisioned by the legislation before us, continued
access to reliable sources of energy will be essential.
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Isn’t it true that we will still need natural gas, oil, clean coal,
and nuclear power to generate the amount of electricity needed to
charge this new EV fleet?

Dr. Foss. Yes, I think you are correct.

First of all, I disagree. I think that the demand on electricity,
with the kinds of scenarios people talk about for scaling up electric
vehicles, it is bigger than what people are estimating or fore-
casting. And the reason is an electric vehicle is both a consumer
gf huge amounts of data and also a producer of huge amounts of

ata.

Along with the idea of electrification, actually, for all transport,
what we are trying to do is use data from mobility to accomplish
a host of other things, to be able to anticipate road maintenance,
to be able to look at traffic patterns, whatever it is. And data is
energy intensive. That is all there is to it.

And so one of the things that we have to think about is, as we
move in these directions, what is the overall demand for energy,
the overall demand for electricity? And I think we are going to
need all of our generation sources.

I also want to point out and add to the record that a lot of the
large-scale battery manufacturing that is being located in various
places, including in Europe, are in places that have robust nuclear
energy competence. And that is a very attractive energy source for
the high-energy intensity of battery manufacturing.

Mr. LATTA. You know, as you talk about battery manufacturing,
let me just follow up on some of your testimony. And maybe you
would like to just go into it some more.

According to the IEA’s 2020 Global BEV outlook material, the de-
mand for batteries and BEVs starting in 2019 was estimated at 19
kilotons for cobalt, 17 kt for lithium, 22 kt for manganese, and 65
kt for nickel. But then you go into your projection scenario. For
when it increases you are going from 170 gigawatt hours today to
1.5 kilowatt hours by 2030. Demand for cobalt would expand about
180 kt per year in 2030, lithium to about 185 kt, manganese 177
kt, class-one nickel to 925 kt a year. Where is that going to come
from?

Dr. Foss. Most of it will come from abroad, from the countries
that are resource rich, many of them that are traditional suppliers
already. Some of it will have to come from new projects that we
can’t imagine yet, including marine minerals, other locations.

There are a great number of ideas out there. The question is how
well the public will tolerate that kind of activity.

Mr. LATTA. Well, and again, do you think the—in the climate
that we are in today, that we will be able to mine for that in the
United States for all these different minerals?

Dr. Foss. Well, I want to go back to a comment that was made
by either one of the Members or one of the other panelists. One of
the things that I have advocated for in previous testimonies and in
other places is that we need to revisit our commitment to mining
and minerals processing in the United States, regulatory reform,
streamlining.

It is hard to look at the timelines that people are interested in,
also knowing the timelines that it takes for projects. Fifteen, 16
years to be able to begin to even start to realize production from
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a facility, a new facility? That is just not going to work in the dis-
cussions that we are having.

Mr. LATTA. Thank you.

Mr. Siccardi, I come from a very large area manufacturing dis-
trict here, in Ohio. Would you say that moving away from renew-
able fuels toward an EV-only future would hurt these producers on
the—and the agricultural community?

Mr. SiccArDI. Yes, we would encourage smart policy to be fo-
cused, as Dr. Phadke said, on technology-neutral solutions. Tech-
nology solutions should be focused on outcomes, and doing so
should preserve a way for fuels to compete, whether they are re-
newables or hydrocarbons or EVs.

Mr. LatTA. Well, thank you very much, Mr. Chairman. My time
has expired, and I yield back.

Mr. RusH. The gentleman yields back. The Chair now recognizes
the fine gentleman from the State, the excellent State of California,
Mr. McNerney, for 5 minutes.

Thank you again, Mr. McNerney, for your assistance this morn-
ing. You are recognized for 5 minutes.

Mr. McNERNEY. Well, I thank the chairman, and I thank the
Witlf}elsses. I think your testimony is all very, very informative and
useful.

Dr. Phadke, what opportunities exist to pair EV charging infra-
structure with distributed resources, including energy storage, but
with times of high renewable generation?

Dr. PHADKE. I think there are—thanks for the question. I think
there are incredible opportunities to bear this, especially because,
essentially, demand charges are levied by utilities when they are
really constrained in meeting the supply. So if you have storage lo-
cated on site, then, even if consumers are coming and charging
during the peak hours for convenience, the stores, or whoever has
the distributed storage, can potentially mitigate and avoid those
demand charges. So it is an incredible opportunity.

Also it improves grid resilience overall, because you have that
kind of on-site storage, which can improve grid resilience.

Mr. McNERNEY. Thank you. Well, in your testimony you note
that, although new investments in the distribution systems are
necessary to support increased loads from EVs, the costs were mod-
est. Could you please elaborate on this and what it means for con-
sumers?

Dr. PHADKE. So, essentially, distribution investments required
to—for upgrades are about—nationwide, in our scenario—are about
8 to 10 billion dollars a year. Distribution utilities, on average, in-
vest $30 billion a year already per year.

And why I am saying that the—why we find that the consumer
costs will not go up? Essentially, if you are able to sell more elec-
trons, then those investment dollars are distributed over many
electrons. And that is the reason why they would be able to keep
the rates at the same level or lower, because, essentially, you are
selling—you are investing, but you are also selling more power.

Mr. McNERNEY. Thank you.

Mr. Britton, can you please expand on your—on the consumer in-
terest in EVs?

What are some of the trends you are seeing in EV adoption?
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Mr. BRITTON. Well, I think the thing that is important to think
about is the savings for fuel, and service, and maintenance. So, on
average, most consumers save around $1,100 a year. That is a real
driver.

The other thing that we are seeing in this space is dramatic in-
creases in range. Many of the new vehicles—and there’s going to
be dozens coming on the market in the years ahead—are going to
have 300 or 400 miles of range, which will be a huge breakthrough.

But also, if you think about the battery pack, most folks think
that $100 per kilowatt is the price parity with the internal combus-
tion engine vehicle. We expect in the next couple of years to get
down to $60 per kilowatt for that battery pack. So that will provide
not only savings on the fuel and maintenance, but eventually price
reduction and competitiveness on the upfront cost that will be able
to drive adoption and show that they are not only cheaper for fuel
and maintenance, but even the upfront costs. You are going to be
getting a superior product and a better driving experience for the
same amount of money, with savings on the fuel and maintenance
side.

Mr. McNERNEY. That sounds great. Mr. Britton, my congres-
sional district includes parts of the San Joaquin Valley, where air
pollution has been a significant problem, having some of the poor-
est air quality in the country. What would the potential impact of
EVs and EV charging stations do to areas like San Joaquin—the
San Joaquin Valley?

Mr. BrITTON. Well, I think that is, in some ways, the missing
part of this equation when we talk about the public interest. You
know, we talk about consumer choice, but once those emissions
leave the tailpipe, the public doesn’t have a choice. The impacts on
public health are dramatic.

If you look at the medium- and heavy-duty vehicles, they rep-
resent about 7 percent of vehicles on the road, but they represent
over 30 percent of the carbon emissions, and well over 50 percent
of the toxic pollution that has dramatic public health impacts. And
so, if we are able to reduce those emissions from—on the light-duty
side, it is estimated that that is $8,600 in saved public health costs
per light-duty vehicle that is on the road—we are going to be deliv-
ering not only consumer benefits on fuel and maintenance and
service, but dramatic public health benefits.

And again, we can do this in a way where we are addressing cli-
mate change and creating huge economic development opportuni-
ties and reshoring domestic manufacturing in the country.

Mr. McNERNEY. Well, do you think we can catch up and surpass
China in the supply chain? And if so, what would it take to do
that?

Mr. BrITTON. Well, I think, you know, some of the things that
are being talked about are investment tax credits for the full
lifecycle of the battery. So that is upstream. It is manufacturing,
but it is also the recycling. That is absolutely key.

But if you think about what we really need to accomplish in this
space, it is leaning in. You know, America doesn’t shy away from
the competition. And we can outcompete China in absolute terms.
We actually have greater lithium deposits than China does. It is
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a matter of really investing wisely to drive that domestic produc-
tion in a responsible way.

Mr. McNERNEY. Well, thank you.

Mr. Chairman, I yield back.

Mr. RusH. The gentleman yields back. The Chair now recognizes
the Member extraordinare from the great State of West Virginia,
my friend, Mr. David McKinley.

Mr. McKINLEY. You are always too kind.

Let me begin by saying, look, I support EVs and renewable en-
ergy, but not on this particular timeline that we are talking about,
politically driven timeline. But I would rather on a free-market ap-
proach. And certainly not until researchers have developed an al-
ternative mineral composition for our batteries.

Now, look, no one on this panel can tell us the impact on the
global temperature changes that a 100 percent renewable grid in
America and a 100 percent EV mandate is going to have. But what
we do know that—are the devastating environmental and human
rights consequences by pursuing this objective in this time frame.

Look, in recent years my Democrat colleagues have called Repub-
licans “climate change deniers.” But I could tell you, Mr. Chair-
man, maybe it is time they look in the mirror and ask themselves
why are they denying these devastating environmental and human
right abuses in order to obtain the critical minerals needed for bat-
teries?

Is it because they don’t want it to occur in their backyard?

Look, this road to get 100 percent EVs and renewables is littered
with environmental damage and human rights abuses. For exam-
ple, just—the UN just came out with a report last year that
talked—that warned us about these. They talked about the critical
minerals being mined in the cobalt by an estimated 40,000 chil-
dren. And I have shown these pictures before. But here are some
of the pictures of some of these children that are impacted with it.
Here is another with the children being impacted.

And lithium. To produce just one ton of lithium, you need to use
500,000 gallons of water, which consumes more than 65 percent of
all the water available in Chile. And this will only make 20 bat-
teries out of a ton. So—and there are similar problems in har-
vesting graphite and manganese and the like.

So—and excavating. According to Mark Mills at the Manhattan
Institute, to make one battery you have to excavate 250 tons of
dirt, just to get the minerals necessary to make just one battery.
Now, do the math, Mr. Chairman.

As we transition to only 20 million vehicles by, let’s say, 2050,
that will require 5 billion tons of dirt that will have to be exca-
vated. That 1s an amount that will fill the vast Chesapeake Bay,
just in one year. And we are talking about years going on in the
future. So isn’t it time to be honest with the American people about
the raw materials needed to make these batteries, where they come
from, and the consequences of extracting these raw materials?

This is nothing more—just exporting American guilt, and turning
a blind eye to the devastating impact we are doing to these emerg-
ing—the environment of these emerging nations.

So, Dr. Foss, can you just tell me a little—am I wrong in assess-
ing these consequences with this government?
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Should we be considering alternatives, like we have mentioned
before about hydrogen fuel cells and carbon capture, that we can
continue to use fossil fuels into the future as part of our mix?

Where am I wrong on that?

Dr. Foss. First of all, to be fair, anything that we do requires
minerals and materials. We need platinum group metals or noble
metals of other sorts for hydrogen-based fuel cells. We need metals
for our legacy energy businesses, our carbon-based businesses, oil,
gas, coal, whatever.

The problem is the metals intensity and the vehicle designs. And
I think you can go to just about any other source. You could look
at something simple like copper, and you can see the amount of
metals intensity in the electric vehicle designs versus the tradi-
tional combustion engine designs. So I think we have to be honest
about all of that.

When it comes to all of the excellent points that you are making
about responsibility, accountability, governments, I think that peo-
ple are aware of all of these issues. But this is one of the things
that will take so much time. It is very, very difficult to get coun-
tries on the same page with regard to best practices in extractive
industries, things that make sense with regard to responsible oper-
ation.

I think the mining industry, overall, is actually a very respon-
sible industry, has good practices, but the rules and the govern-
ment oversight, the protections for labor and environment in other
countries are not the same. And the issue is the cost structure of
minerals that are available and the timelines that everyone is talk-
ing about versus where they are located, and the governance struc-
tures in those countries. And I think that is what you are trying
to get to here.

Mr. McKINLEY. Thank you. And I just want to reinforce for ev-
eryone, you ought to read this United Nations report, because it
really does document very clearly some of the problems that we are
foisting on other nations, instead of doing it ourselves.

So, Mr. Chairman, I thank you, and I yield back.

Mr. RusH. The gentleman yields back. The Chair now recognizes
the brilliant chair of the environmental subcommittee, the gen-
tleman from New York, Mr. Tonko, for 5 minutes.

Mr. ToNKO. Thank you, Mr. Chair. Thank you to our witnesses.

My hometown is a relatively small, working-class city. But just
last month they cut the ribbon on 25 new, publicly accessible
charging stations located in our city parks. We don’t have many EV
drivers there yet, but this is an investment with an eye toward
adoption trends, and it will help people develop a comfort level
with future EV ownership.

So I want to thank Mr. Jankowsky, because it takes vision to
build out this infrastructure in remote and rural communities. And
I think it is clear we are going to need public charging in every
community across the country, and sooner than people think.

So, Mr. Britton, you make an important point that, today, 80 per-
cent of charging occurs at homes. How might that number change,
as more people adopt EVs, some of whom won’t have a garage or
a dedicated off-street parking space?
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Mr. BrITTON. Well, we anticipate that 70 or 80 percent of charg-
ing will occur at home, as we move towards 100 percent EV sales.
But the important point is how do you close that gap?

And really, what that looks like is municipal parking, on-street
parking, multi-unit, and then retail and workplace settings. And
that will provide, I think, the comfort and the ecosystem where
people can plan for their charging needs, whether it is something
that they are going to, you know, be doing at home, in supplement
of work, whether that is going to the grocery store, or other set-
tings that, you know, really reflect, I think, a more convenient
charging and refueling approach, where they will go about their
daily lives, and they will have a full charge. Most Americans will
wake up with a full charge, but closing that gap is really impor-
tant.

And T think, you know, your local community leaders are trying
to think through that. They are trying to make capital decisions for
the next 25 or 50 years, and electrification is going to be part of
that picture. And I think that is why your leadership on these
issues to deploy the rebates, certainly for those subnational govern-
ments, is key.

Mr. ToNKO. Do you believe charging at workplaces and multi-
family homes can fill some of this gap, and provide charging access
for people that may not have a dedicated parking spot?

Mr. BRITTON. Absolutely, and I think that is why—you know,
and Mr. Siccardi has noted with the current gas station model—
there is a 30C tax credit that is available for folks to, you know,
receive a 30 percent investment tax credit for deploying charging.
I think your rebates that are available to those that may not have
a tax liability are especially important to close that gap.

But absolutely, when you think about it, it is going to be on-
street parking, it will be municipal, it will be workplace, it will be
retail. That is the way we are going to close that gap. Again, 70
or 80 percent will be at home. But getting to where you are meet-
ing every community’s needs is closing that gap with those other
use cases.

Mr. ToNKO. And do you believe level-two chargers, which may
take a few hours to complete a charge rather than a few minutes,
would be sufficient at most homes and workplaces?

Mr. BRITTON. So most homes will likely be level one, which is
your current, you know, 110-volt service, or level two, which is the
same service that your dryer operates on. That will be the vast ma-
jority of your at-home.

When you think about the other settings, 90 percent—our esti-
mation is that 90 percent of the public charging will be level two.
So it will be a—you know, you will get 25, 30 miles of range while
you are at the grocery store, while you are at church, while you are
at work. Ten percent of that public charging will likely need to be
direct current fast-charging along transportation corridors, where
there is a need to—you know, to refuel in, you know, 10 to 30 min-
utes. But level two is a really important part of this puzzle, and,
you know, it will be the vast majority of what public charging looks
like and will require.

Mr. TonKko. All right, thank you.



105

I absolutely support building out charging corridors to address
people’s concerns with long distance and interstate travel. But is
it fair to say that most people will continue to do most of their driv-
ing similarly to how it is done today? That would be, like, com-
muting to work, taking their children to school, running their er-
rands.

Mr. BRITTON. Yes, most of the—most range that you would think
for a normal consumer is—the average is about 30 miles a day. So
most consumers will have 10 times as much range in a given day
than they would otherwise use.

And again, that is why you supplement it for those instances
where they are traveling across country, they are traveling to see
family. But again, that is likely to be about 10 percent of the use
cases and where we should deploy resources to meet those needs.

Mr. ToNKO. And how might investments that build out infra-
structure to support this around-town driving at people’s work-
places and grocery stores complement investments along our high-
ways and travel corridors?

Mr. BrITTON. Well, again, that is why I think, you know, the
combination of the 30C tax credit, which is that 30 percent ITC,
along with the rebates you have proposed, is a perfect mix to have
a flexible deployment to meet each of those use cases in need.

So if it is a city that is the site host and they don’t necessarily
have a tax liability, you know, and may not be eligible for 30C,
your rebate that they can go and access is a key part of deploying
the charging to meet their community’s needs.

Mr. ToNKO. Thank you very much.

Mr. Chair, I yield back.

Mr. RusH. The gentleman yields back. The Chair now recognizes
the gentleman from Virginia, Mr. Griffith, for 5 minutes.

Mr. GrRIFFITH. Thank you very much, Mr. Chairman.

Mr. Siccardi, according to the independent U.S. Energy Adminis-
tration, EIA, miles driven in electric vehicles pale in comparison of
those covered in internal combustion engines, meaning folks don’t
drive EVs as much.

We also know the majority of consumers who currently own elec-
tronic vehicles make over $100,000 a year and own multiple vehi-
cles.

In a list from Car and Driver magazine, with every new EV
model for sale in 2021, the prices of certain vehicles might not
seem so bad to some, but once you look at the range available per
charge, that value diminishes. The average annual income in my
district in 2018 was $41,250. Spending $41,190 on a 2021 model
from this list would get you a range of 250 miles.

Now, we just heard from the previous witness that most people
are just going to be driving to and from work about 30 miles a day.
But that is not true in rural districts like mine. People are driving
sometimes, you know, 50, 60 miles just to go to their regular work-
place.

Having States—and I would say, along with that, having States
consider basing cost of electric vehicles on the ratepayers across the
board, whether you have an EV or not, is burdensome to my con-
stituents.
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Do you agree with the numbers that I have gone over, Mr.
Siccardi?

Mr. SiccarpI. I would agree that rate basing or charging stations
across the market is regressive to consumers that don’t have the
EV charging stations.

And we also don’t believe it is the right policy. The right policy
is to put incentives in place to allow private capital to come into
the marketplace.

We also do respectfully disagree with others that view that con-
sumers are going to want to change their refueling experience that
they have done over the last 60 years and go to places that, in
some cases, are desolate, don’t have security, and certainly don’t
oger the amenities that are offered at the stores that our retailers
offer.

Our new stores, typically, are 5,000 to 6,000 square feet, have
lots of amenities, including great lighting, fresh food, seating, free
Wi-Fi. It is tailored for someone who wants to stay with us, to shop
with us, as well as fuel. To do that in a parking lot is a very, very
different experience. And to me, I just think it will be very difficult
to get consumer adoption and to address the range anxiety you
shared, if people don’t have a similar fueling experience that is
ubiquitous to what they do today.

Yes, I think it is a real problem for rural America, because there
likely won’t be options.

Mr. GRIFFITH. Yes, and the problem is that we have—and I am
going to go back to the electricity, but I am going to come back to
your point just now—I mean, we just had in the Roanoke Times,
which is probably the largest newspaper in my district, we had an
article last week indicating that there might be as much as a $22
per month rate increase. And, you know, and all of a sudden Twit-
ter blows up and says, just what we needed, you know, more ex-
penses. And if we start adding the electric vehicle cost on top of
that, particularly for areas that may not be served, I think we are
going to be in real trouble.

I will tell you that there is a lot of areas that won’t be served.
And I have heard them, you know, talk about Oklahoma and 50—
you know, one every 50 miles. I wonder if that is as the crow flies.
Because in my district—which is mountainous, it is not Okla-
homa—you would have a hard time placing the stations where they
were actually convenient to folks to do the electricity. And it is
rural. It is sparsely populated. You know, I am hearing about we
are going to do it in multifamily homes and we are going to be
doing it, you know, in all these different places. Well, if you are
driving that distance, you are not going to have that opportunity.

And let me say this, and I know that maybe my world is a little
bit different, but my district is roughly the size of the State of New
Jersey, maybe a little bit bigger. And so last week I drove from my
hometown of Salem to an event in Pennington Gap, 198 miles. My
wife was out of town. I had to get home. I didn’t have time to wait
40 minutes, as the new technology says they can do, or the 60 to
90 minutes somebody on—one of the other witnesses on the panel
said. I had to get home to make sure that my kids—they are now
teenagers, so they weren’t in desperate need, but they needed to
have somebody in the house with them that night. I didn’t have
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time to sit on the side of the road 40 minutes, 60 minutes, 90 min-
utes, refueling. That is why there is this hesitancy on ranges.

And look, my district is still waiting for the promise of broadband
that was given to them by the Federal Government 20 years ago.
We haven’t gotten that everywhere yet. We are hopeful that it will
be in the next 2 or 3 years. And now you are coming along with
a new promise? We hear about these promises all the time, and
they rarely develop the way the Federal Government says they are
going to. And the last place you get them is someplace like my
great city of—or town of Pennington Gap, very rural, very out
there, and the last to receive what the Federal Government prom-
ises it is going to give to all citizens.

Do you hear those complaints in your—for RaceTrac?

Mr. SiccarDI. We serve rural, urban, and suburban communities.
Wefhave stores all throughout all communities, as do our retailers.
In fact

Mr. GRIFFITH. Do you recognize this is going to be a problem?
Yes or no, because my time is up.

Mr. RusH. The gentleman’s time has expired.

Mr. GRIFFITH. I yield back, Mr. Chairman.

Mr. RUsH. The Chair now recognizes Dr. Schrier for 5 minutes.

Dr. Schrier?

Ms. SCHRIER. Thank you, Mr. Chairman, and thank you all for
being here today for this very spirited discussion about these im-
portant issues.

Now, as we continue to expand electric vehicle infrastructure, it
is also important that we support demand for the EV charging with
vehicle exchange programs for older, more polluting vehicles and
provide secondary market credits to make electric vehicles more ac-
cessible for everyone.

We have to remember that two-thirds of Americans are not in
the market for a new car, and we have to help drive down emis-
sions everywhere, especially in areas of disproportionate impact
and public health concerns. So when we are talking about cars, this
bill incentivizes the purchase of new EVs. For those in the market
for a used car, there’s also incentives to make it a used EV. And
for some, it is just moving from an older, very polluting vehicle to
a newer, more efficient, used gas vehicle, because every one of
those helps reduce overall greenhouse gas emissions.

So I want to focus on disadvantaged communities just for a mo-
ment, because electrification for some areas may really refer more
to transit or school buses or, especially, medium- and heavy-duty
vehicles. So, Mr. Britton, you stated that medium- and heavy-duty
vehicles play an outsized role in negative environmental implica-
tions for emissions. Although they represent 7 percent of the vehi-
cles on the road, they are responsible for 25 percent of the green-
house gas emissions, 50 percent of the nitrous oxide emissions, and
67 percent of particulate matter emissions, which has a profound
impact on health, particularly for these communities who are most
exposed to trucks and pollution and ports.

So I was wondering, Mr. Britton, can you talk about incentivizing
the transition to electric vehicle medium and heavy vehicles, and
the impact for these disadvantaged communities, as compared to
simply replacing passenger vehicles?
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Mr. BRITTON. Well, yes. The medium- and heavy-duty space is a
huge opportunity, and it is one where many of these vehicles are
really hard-wired for the use cases that you might want, given
charging and battery and range.

So if you think about, for example, the Postal Service, the aver-
age route for the Postal Service is 20 miles, and they sit and they
idle while they deliver mail for a majority of that route. And so you
can provide a zero-emission transportation option and not be emit-
ting those pollutants in every community in the country. So there
ii huge decarbonization but also pollution reduction opportunities
there.

The other thing that I think is worth remarking on is that it may
not feel like an emergency for your community, but it certainly is
an emergency for some communities. And if you look at the mid-
Atlantic region, where there was a recent study, Black and Brown
communities breathe in 66 percent more transportation-based
emissions.

And so we can think about these things as consumer choice, and
I happen to believe that, on the light-duty side in particular, the
products need to sell themselves. But there is also the public
health element, where people don’t have a choice. And so how we
contribute to that and how we address it is really, really important,
from an equity standpoint.

Ms. ScCHRIER. I agree, and we are already seeing this with
FedEx. We have got investments in this bill for the Postal Service
and for buses, because nobody likes to get stuck behind them. And
there’s more of these vehicles in those communities.

I want to pivot a little bit, Mr. Jankowsky, to talk about rural
America. I appreciate range anxiety. We are a family that took a
1,000-mile road trip, including the Sierra Nevada Mountains, in an
electric vehicle. And so I have felt that anxiety.

Mr. JANKOWSKY. Wow.

Ms. SCHRIER. I know that those 50-mile-separated chargers, just
in answer to some of the other comments I have heard, they are
probably not for people who are living in rural America. They are
charging at home. They are for people who are traveling rural
America. So I just wanted to clarify that.

Can you talk about your vision for electric vehicles in rural
America, and even maybe, you know, some thoughts about not just
personal vehicles but trucks or farm equipment?

Mr. JANKOWSKY. Excellent. So thank you so much for the ques-
tion.

So in rural communities you need charging stations, simply be-
cause people travel away from their homes. Sure, in the typical
day, maybe they are only traveling 30 miles. But I can certainly
tell you, in the midcontinent of the U.S., people travel a lot further,
and they leave home and they go further distances. So you have
to have this charging infrastructure in those rural communities.

But the other thing I would like to point out is those fast char-
gers, those 7-to-12-minute chargers in rural areas, are not just for
crosscommuting traffic. There are for the local community. And if
you consider, you know, that a home charging station—so a level
two home charging station that could take about 6 to 8 hours to
charge, I think today, where we stand, could cost between 1,500 to
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2,000 dollars, and it is not like there is a lot of R&D going into that
hardware, where those costs are going to come down so signifi-
cantly that everyone can afford them. That is why we think it is
not only for crosscommuter traffic, it is also for the community.

Ms. ScHRIER. That is a great point. Thank you for those com-
ments, and I yield back none of my time. Thanks.

Mr. RusH. The gentlelady yields back. The Chair now recognizes
the gentleman from South Carolina, Mr. Duncan.

Mr. DuNcAN. Thank you, Mr. Chairman. I want to thank every-
one for being here.

As discussed today, the CLEAN Future Act aims to massively
build out electricity transmission to transform the economy to-
wards complete electrification. I am not anti-EV, but I am opposed
to Federal mandates requiring electric vehicles. I also have con-
cerns about the rush to green in the U.S. transportation sector, and
the implications that this will have for the grid, energy rates, and
reliability. I also believe there is a huge disconnect between those
who live in metropolitan areas and those areas in rural America.
I was interested to hear a brief glimpse of these issues from Con-
gresswoman Schrier just now.

I will point out that I have been told each charging station has
a cost of around $70,000. That is not counting the build-out infra-
structure needed to get electricity to many of those areas. From an
environmental justice perspective, I do find it ironic that the reality
of the Democrats’ EV plan may result in the cost of charging sta-
tions being passed along to utility customers, many of those in low-
income communities. Any tax credits are regressive and burden
working-class Americans and many who don’t own or have inten-
tion to purchase electric vehicles. According to the Congressional
Research Service, about 78 percent of the credits claimed are by fil-
ers with an adjusted gross income of more than $100,000.

Putting aside the climate motives behind the electric vehicle
push, the policy, on its face, is a transfer-of-wealth scheme, harm-
ing folks like my constituents. If you live in rural South Carolina
and you do not own an EV, you are de facto subsidizing some
wealthy person’s purchase of one.

Furthermore, most of my constituents don’t want EVs. According
to the Auto Alliance, almost 50 percent of my constituents that own
a vehicle drive either SUVs, pickup trucks, or minivans. Many of
the jobs and lifestyles my constituents have require them to drive
pickup trucks and bigger vehicles. I know auto companies are in-
vesting in larger electric vehicles, but the reality is the technology
is just not there.

So, Mr. Siccardi, it is clear the bureaucrats here in Washington
and the Biden administration are pushing a one-size-fits-all ap-
proach to EV policy. They want an irreversible path to EVs and do
not care about a lack of consumer demand. Do you think policies
like the CLEAN Future Act totally ignore market realities and con-
sumer demand?

What is the right approach, Mr. Siccardi?

Mr. SiccarDI. We believe the right approach is focusing on out-
comes. In this case, if the outcome desired is to reduce carbon in-
tensity and reduce emissions, there are ways to do that in a way
that is market neutral and technology neutral that will bring fuels
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}:‘o 1market, that will continue to reduce the carbon intensity of
uels.

As I mentioned earlier, we believe that this can happen and has
happened. It has happened in the liquid fuel space. With the re-
newable fuel standard that was passed by this Congress almost a
decade ago, we have brought down the carbon intensity of liquid
fuels. There are still more—a lot more—work to be done there, and
I think these are absolutely a part of the future.

But I think the key is we have the opportunity to allow tech-
nology to compete because, ultimately, it has to be consumer-fo-
cused. The consumer wins when all technologies are competing,
and they have many options for the lowest possible price. And that
is what we think is important, is focusing on outcomes, and allow
the consumer to have a choice, allow the consumer to have a lot
of competition at the lowest possible prices.

Mr. DUNCAN. And, you know, look, I talk to a lot of my petroleum
marketing companies, and many of them do agree with you, that
EVs are a part of the future. In fact, they would like to have charg-
ing stations because, as that consumer is sitting there for 15, 20,
30 minutes charging an EV, they are probably going in the conven-
ience store and purchasing a lot of the items in that store, where
the margin is much higher than the gasoline sold by those petro-
leum workers at the pump.

I want to shift gears. Dr. Foss, you state in your testimony data
is in a fragile state. Could you walk through some of the data and
intellectual property concerns related to EVs that you have identi-
fied?

Dr. Foss. Sure. Just quickly, in a nutshell, it is everything from
the design of batteries, the chemistries, powertrains, manufac-
turing processes, the design and intellectual property associated
with a lot of the electric power system equipment, design and intel-
lectual property associated with advanced mineral processing. It is
a pretty big list. Would you like me to continue? I think I have
given you enough of a flavor.

Mr. DUNCAN. You have done great, and I appreciate that.

I am about out of time, so, Mr. Chairman, I yield back the 8 sec-
onds I have got. Thanks.

Mr. RusH. The Chair thanks the gentleman. The Chair now rec-
ognizes the gentleman from the other Carolina, Mr. Butterfield of
North Carolina, for 5 minutes.

Mr. BUTTERFIELD. Thank you very much, Mr. Chairman, and
good afternoon to you, and good morning to those of you who might
be on the West Coast.

Yes, I want to make sure that you keep Mr. Duncan and I sepa-
rated. He is certainly South Carolina, Greenville County, and I am
upstate in North Carolina, what we call Wilson County.

But thank you for this very important hearing today. We are
talking about the future. That is exactly what we are talking
about. And thank you to our witnesses for your testimony. Your
testimonies have been very, very helpful. Let me go back to Mr.
Britton.

And you have been on the hot seat today, Mr. Britton, and let
me just continue with you. I listened very carefully a few moments
ago to your testimony. And I appreciate you talking about equity.
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Equity must be part of our approach to electric vehicles. And Dr.
Schrier and Jeff Duncan have both touched on some of my concerns
about rural America.

Rural America is absolutely important. I am rural America. Jeff
is rural America. Dr. Schrier is rural America. We all represent
rural America. I am concerned that, when it comes to electric vehi-
cle charging, rural communities may again be left behind. What do
you see as the barriers that need to be overcome right now?

And do you see utilities, particularly rural electric co-ops, playing
a significant role?

Mr. BRITTON. Yes, I do. I think we have got so much build-out
to be done that we need everybody to be playing a role. So that’s
your site hosts, your municipalities, your third-party charging com-
panies, and your utilities.

And one of the things that has been noted, I think, is—important
to remark on—is we have heard folks suggest that this is going to
be a huge runaway and, from an equity standpoint, may hurt peo-
ple because of the increased cost. In your State of North Carolina,
Duke put forward a $76 million charging infrastructure build-out
plan for the regulators. That would have extrapolated to rate-
payers—been a 15-cents-per-month addition to their bill. What was
approved was a $26 million charging plan, so about 6 cents per
month per customer. So the dividends here are enormous. The
costs are very small.

And one of the things that has also been found in—on the other
coast, with PG&E, is that, by shaving the peaks and the valleys
and using those fixed costs for generation, you can actually have
downward pressure on rates. And so PG&E has found that there
is a $350 million dividend by better managing their grid through
vehicles that has accrued to their customers.

And so, when you think about the utilities, they have a service,
obligation, and responsibility that I think will be of particular use
and value to rural Americans, as they seek to, you know, meet the
use cases that those customers require.

Mr. BUTTERFIELD. Thank you

Mr. SiccarDpI. Congressman Butterfield, if I may, I have——

Mr. BUTTERFIELD. Yes.

Mr. SICCARDI [continuing]. Something I would like to add.

Mr. BUTTERFIELD. You certainly can, yes.

Mr. SiccARrDI. Thank you. What I would add is I think it misses
the point, just looking at the cost. The cost ranges State by State,
depending on the size of investment utilities are trying to make.

More important, or as important, is the fact that it creates bar-
riers to entry for private capital. Who wants to invest with some-
one who has a guaranteed return on their investment? That model
made sense for building out electricity infrastructure across the
U.S. It doesn’t make sense for charging when you have retailers
today ready and willing to invest and add capabilities, just like we
have done at 150,000 locations across the United States.

Mr. BUTTERFIELD. Thank you. I have got a minute and a half
left. Let me jump over to Mr. Jankowsky. Thank you so very much,
sir, for your testimony.

You highlight your experience in managing over 350 rapid-charg-
ing stations for EVs across 119 distinct locations. As North Caro-
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lina, my State, continues to add fast-charging electric vehicle sta-
tions throughout our State, with one added to the City of Halifax
in my district 3 weeks ago, I think our State can benefit from the
lessons you have learned in deploying electric vehicle chargers to
rural and underserved communities. Could you elaborate, please, in
the minute that we have left, on specific grid upgrades and consid-
erations that should be considered?

Mr. JANKOWSKY. So thank you so much, Representative
Butterfield. So in rural areas, I think we all agree, as EV adoption
rates increase in those areas, the grid is also going to have to be
increased, because it is an ecosystem.

Now, in the meantime, while that grid is getting built out to
meet EV adoption demand, we think batteries have a very impor-
tant role to play in grid stabilization. The ability to be able to feed
back power during peak power times, which is particularly hurtful
for rural electric cooperatives and municipality utilities, this is
going to help stabilize the grid while that investment is being made
into that infrastructure.

Mr. BUTTERFIELD. Thank you.

Thank you, Mr. Chairman. I yield back.

Mr. RusH. The gentleman yields back. The Chair now recognizes
the ranking member, who returned.

Mrs. McMorris Rodgers, you are recognized for 5 minutes.

Mrs. RODGERS. Thank you, Mr. Chairman. And thank you to all
the witnesses for joining us today. I think it is really important
that we are looking at what is the real-person impact on some of
these policies that we seem to be rushing through this committee
and through the House right now, the real-person impact of—on
electricity generation in America, and what it is going to cost rate-
payers with these type of mandates that are coming down and,
really, the impact that it is going to have on reliability, keeping our
lights on, on affordability. It seems like there is a rush for action
right now that is—that includes a stifling of our current energy
and all of its economic, technological benefits in exchange for this
idea that is being promoted.

So—and it is also jeopardizing American energy independence at
the very time that we are celebrating America being energy inde-
pendent. The first time in decades that this has been achieved, and
it has been a long-time goal.

When Dr. Michot testified last fall, we discussed how the drive
for more wind and solar, and the impact that it would have on sup-
ply chains, and what it means for the environmental impacts, both
here and abroad. And I don’t think anybody really questions that
we are playing into China’s strategic interest with these policies,
even to the point of ignoring human rights abuses.

Dr. Michelle Foss, you talk in your written testimony about a
worldwide rush to materials for alternative energy that will threat-
en economic and national security. Would you just explain a little
bit more what you mean by this, including what actions you see
other nations taking in response to that—to this demand?

Dr. Foss. So the first part of the question is the reality, in terms
of the distribution of current supply. The bulk of it is not in our
country, or even in China. In fact, China is, as was pointed out ear-
lier, not necessarily rich in lithium, but they control lithium depos-
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its and lithium supplies and processing at other places. So that is
the first issue.

I will add that China’s participation in all of this has helped to
expand the global supply picture, which is one good thing.

Because all of our requirements are outside of our respective
countries, that puts us in the position, as I said earlier, of trying
to encourage everyone else to do a good job with their minerals sec-
tors, with their extractive and processing businesses. And it is a
work in progress, is the best that I can say. Resource-dependent
countries that are heavily dependent on commodities for their
treasuries, for revenue, are always subject to cycles and commodity
prices that also include inflation and inflationary pressures.

And we have gone through this so many times. We have seen
countries in Latin America and Africa and other parts of the world
continuously try to get ahead in economic development and then
get set back as they have to deal with various commodity cycles.

There is a lot of concern right now that we are moving in a direc-
tion of a supercycle. I don’t know how to think about that yet, but
I think some of the concerns have credence. And I think the con-
sequences of that would be damaging, not only for the commodity-
based economies but also for the receiving countries, like ours. So
it is a very complex problem that requires a lot of thought.

This is not to say that people are not doing the thinking. Every-
one is trying to think about how to improve conditions, operating
and otherwise, in all of the countries that we depend on for
sourcing. But it is a very complex endeavor. It takes a long time.
Not everybody is in agreement how to do it.

Mrs. RODGERS. Would you just speak to what you believe the im-
pact will be, the real-life impact on higher costs, whether it is for
electric vehicles or other products?

Dr. Foss. There is no way that we would not get higher costs
across the board for all consumer products, including what we are
talking about today, vehicles and everything related to vehicles.
They are materials price sensitive.

And we have been through a period of time in which materials
costs have been lower. So it is very comforting or easy to think that
somehow that will remain that way. But, as I said in the begin-
ning, and in my remarks, we already are seeing pressure on com-
modity prices. Those get transferred very, very quickly into goods.
We have already seen effects from higher copper prices and con-
sumer products. We have seen effects from our freeze in Texas,
which caused plastics prices to skyrocket, and that is getting trans-
ferred across everything that we need and use, including larger ap-
pliances, like vehicles.

Mrs. RODGERS. Yes, well, thanks again. Thank you, everyone.

Bottom line, we need to make sure that we are keeping afford-
ability and reliability at the forefront as we continue to explore this
clean energy future.

And with that, I yield back. Thank you, Mr. Chairman.

[Pause.]

Mr. RusH. The Chair now recognizes the gentlelady from Cali-
fornia, Ms. Matsui, for 5 minutes.

Ms. Matsui, you are recognized.
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Ms. Matsul. Thank you very much, Mr. Chairman, and thank
you very much for having this really very important hearing. And
I want to thank the witnesses for being here today.

I want to talk a little bit about tailpipe emissions standards, be-
cause, if we look at the future of our country, we need to realize
that we need to transform, in essence, to really look to the future,
and transition to EVs with dramatically reduced transportation
emissions that are harmful to communities nationwide, exacerbate
the devastating effects of the climate crisis.

So to lower transportation emissions, I fought to codify Obama-
era tailpipe emission and fuel economy standards through my——

Mr. RusH. Will the gentlelady yield? Will—

Ms. MATSUI. Yes.

Mr. RusH. We can’t hear you that well, Doris. Can you move
closer?

Ms. Matsul. OK.

Mr. RUsH. Yes, that is better.

Ms. MaTsul. OK, great, good. So I recently led a letter, with 70
of my colleagues, asking the Biden administration to, at minimum,
reinstate these important measures.

Mr. Britton, does your organization support the strong imple-
mentation of the Obama-era standards for the light-duty sector
that are necessary to reduce emissions and expedite EV adoption?

Mr. BRITTON. Yes, we do, and we thank you for leading the let-
ter.

We have called for strong fuel economy standards for a couple of
reasons. One is consumers are not demanding less-efficient vehi-
cles. Every year consumers are rewarding the manufacturers that
are providing more fuel-efficient vehicles. And so it helps us keep
pace. And we don’t have to look far back to know what happens
when we get caught from behind. So, if we look back to 2007, more
fuel-efficient foreign imports ate our lunch, and it led to a $34 bil-
lion auto bailout.

And so other countries are racing ahead, and that is the right
market signal to send to suggest to both manufacturers but also
our foreign competitors that we are taking this seriously and we
are going to make this transition in the next 10 or 15 years and
not the next 40 or 50.

Ms. MaTsul. OK, thank you very much.

Clean transportation is crucial, as we know, to reduce harmful
emissions, which disproportionately affect communities of color and
low-wealth populations. And that is why I have long been a leader
of initiatives such as the Diesel Emissions Reductions Act, as we
call DERA, to retrofit legacy diesel engines. And I led a letter to
the Appropriations Committee to increase this funding.

Mr. Britton and Dr. Phadke, in both your testimonies you high-
lighted the negative impacts of medium- and heavy-duty vehicle
emissions. Can you expand on how increased funding for DERA
and other provisions in the CLEAN Future Act can help electrify
medium- and heavy-duty vehicles and ensure the transportation
transition is equitable?

Mr. Britton?

Mr. BRITTON. Thank you. Well, I think it is also important for
California how the stakes are—the transportation sector emits
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more carbon emissions than any other sector in our economy. Right
now, countrywide, that is about 28 percent. In California, I believe
it is well over 40 percent. So the Diesel Emissions Reduction Act,
in concert with the congestion mitigation and air quality programs,
all drive really important emissions reductions in those frontline
communities and have a huge impact on public health.

And again, I think it is important to note where, if you don’t feel
like it is an emergency for your community, that doesn’t mean that
it is not an emergency for other communities. And the public
health impacts are dramatic.

Ms. MATsul. OK. Dr. Phadke, do you have any comments on
that?

Dr. PHADKE. Yes, I would say that it is a very important issue.
And what is actually exciting is that battery technology has moved
fast enough so that even medium- and heavy-duty trucks can be
electrified cost-effectively, meaning that our recent work shows
that electrifying a long-haul truck will save the long-haul truck op-
erator $200,000 over its lifetime.

And I want to explain why really quickly. Long-haul trucks drive
five times as cars. They are driving 100,000 miles a year. So, if
your savings are based on total mile, because they are much lower
to operate, then your savings are higher. So I would say that, from
equity, and from an environmental perspective, but from economic
perspective, this is apportionment is just massive. So anything that
pushes that forward is of great value.

And our assessments have—last 3 years.

Ms. MaTsul. OK, thank you. The Biden administration’s plan in-
cludes $15 billion to help build and support a national charging
network of half a million stations by 2030. Accessibility for commu-
nities of color as well as rural and underserved populations are a
top priority as we expand EV charging.

Mr. Jankowsky, what additional efforts should Congress
prioritize to ensure that underserved communities can become a
part of the transition to EVs?

Mr. JANKOWSKY. So thank you, Congresswoman Matsui. I see
that I am already out of time, but I will—

Ms. MATsUL I am sorry, yes.

Mr. JANKOWSKY. No, no, no, I will give a brief answer. So what
the Federal Government can do for these communities?

You know, private companies like ourselves are naturally doing
this because we see the utility. However, there could be, as an ex-
ample, some sort of set-aside for these types of communities, just
as an example, to encourage other companies like ourselves to actu-
ally leverage those funds and place them in communities where,
currently, utilization is very low.

So private enterprise is certainly not going to go into those com-
munities and tell those communities “start buying EVs” in a mas-
sive way. We think that is a coordination problem, and that is why
we are there today.

Ms. MATSUIL Sure. Well, thank you very much.

And thank you very much, Mr. Chairman, for your patience.

Mr. RusH. The gentlelady yields back. The Chair now recognizes
the gentlelady from Arizona, Mrs. Lesko, for 5 minutes.
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Mrs. LEsko. Well, thank you, Mr. Chairman, and thank you to
all of the people that are our witnesses today, I appreciate the
time. My first question is for Mr. Jankowsky with Francis Energy.

I believe you said that you built 355 electric vehicle charging sta-
tions in Oklahoma, and that the rural charging stations take 50 to
70 minutes to charge the vehicles. Is that accurate?

Mr. JANKOWSKY. So, Congresswoman Lesko, thank you for the
opportunity to kind of clarify.

So there’s basically three gradations of superchargers. There is
the 60-t0-90-minute charger, and those have applications that we
discussed.

There is also the 20 to 40-minute charger. And that, to us, is
kind of the bread and butter for retail settings, because it typically
matches kind of the behavioral patterns of people going into gro-
cery stores, or going to shop, or eating in cafes.

And then you have the 7-to-12-minute chargers. So in the State
of Oklahoma, we have four of these systems that are currently at
convenience facilities, convenience stores, on highways through
Oklahoma. Those are all in rural areas. So the build-out in the
rural communities is going to be a mix of those grades of chargers,
just depending on the application, and depending on the site.

Mrs. LESKO. And thank you, Mr. Jankowsky. So, just to confirm,
you—right now you have—4 of the 355 charging stations are the
fast gnes, 7 to 9 minutes. And how many are these 20-to-40-minute
ones?

Mr. JANKOWSKY. So, of our portfolio, I would say, you know, 49
percent are the 50 kWs. So those are the slower-charging systems,
the 60 to 90 minutes that have great applications in certain set-
tings, of course.

The—another 49 percent is the 20-to-40-minute charger. Those,
to us, are kind of the bread and butter for public usage, not for
cross-country commuting traffic, but for local communities, a 20-to-
40-minute charge.

And then, of course, 2 percent, roughly, are those superchargers,
the 400 kW chargers. And the reason for that is they are very ex-
pensive, and a consumer on the highway at a Francis Energy sta-
tion getting a 7-to-12 or 9-minute charge is going to pay anywhere
between $18 to $22 for the full range, 300-plus-mile range, to fill
up their battery.

That is kind of the market in our part of the world. Obviously,
it is going to be very different, because it is very dependent on elec-
tricity rates, which is very local.

Mrs. LESKO. And how much would a full charge that costs 18 to
22 dollars to fill up, how far would that car go?

Mr. JANKOWSKY. So, Congresswoman, that is very much depend-
ent not on the charging stations, which can deliver all the power
that any car is going to need in America, it is dependent on the
battery in the car and the onboard software that controls it.

So, as an example, you know, a Nissan Leaf today is going to
take longer to charge, simply because of the battery chemistry.
There is a smaller battery in that Nissan Leaf. Whereas, a larger
vehicle with a larger battery will be able to take that charge in 7
to 9 minutes——

Mrs. LESKO. So——
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Mr. JANKOWSKY [continuing]. And go 300-plus-mile ranges.

Mrs. LEsko. OK, thank you. And I am going to go to Dr. Foss.

Dr. Foss, do you think it makes sense for us to shift so fast to
electrification of the transportation sector and the goal of reducing
emissions when existing electric vehicle battery production in
Chir;a is powered significantly by coal-fired electric power genera-
tion?

Dr. Foss. Congresswoman Lesko, I think that, for many, many
years, the bulk of battery making in many places is going to be
powered by coal use. That is the structure in most of the countries
outside of ours. Even in ours, in some places where battery manu-
facturing is either located now or contemplating it being located, it
will use whatever is available on the grid. And good baseload
power—I mentioned nuclear earlier, coal, other sources, natural
gas—will be what feeds battery manufacturing.

What we are doing is shifting emissions around. I appreciate
fully the desire to do things that reduce pollution in urban airsheds
and other places. I think what you have to do is weigh that against
all of the consequences that are being created elsewhere in the sup-
ply chain and value chains.

Mrs. LEsko. Thank you.

And Mr. Chair, I yield back.

Mr. RusH. The gentlelady yields back. The Chair now recognizes
Mr. Welch for 5 minutes.

Mr. WELCH. Thank you very much, Mr. Chairman. This has been
a very good hearing, including many of the concerns that have been
raised by——

Mr. RusH. Could you

Mr. WELCH. I am from rural Vermont.

Mr. RusH. Would the gentleman suspend?

Peter, will you move closer to your mike?

We lost you now.

[Pause.]

Mr. WELCH. Thank you.

Mr. RusH. All right.

Mr. WELCH. I was saying that I wanted to thank my Republican
colleagues and also Mr. Butterfield for bringing up concerns that
rural America has. These are significant in Vermont, as well.

But raising the concerns doesn’t—it doesn’t answer the challenge
that we have and also the market reality. I mean, concerns about
the range anxiety, concerns about access to critical minerals, con-
cerns about folks who are driving SUVs and pickup trucks—and
there’s an awful lot of those in Vermont, we love them—it does not
answer the reality that the market is moving. VW is doing electric,
GM is going all electric, and Ford is going all electric. And we are
in a competition with China to see who is going to be on top in the
electric market and also create a new future.

So raising those concerns is not a reason to stop or pause, it is
a reason to answer. So I will start by asking, Mr. Britton, would
you agree that it is important for the U.S. to significantly improve
its collection, recycling, and reuse of critical minerals?

Mr. BRITTON. Absolutely, and I think most people would be
shocked at how much of these minerals we can actually acquire
from a battery.
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So we have got members like LifeCycle, Redwood Materials, an
American battery technology company, and they are able to get, on
average, about 95 percent of the critical materials out of a battery.
In some ways, their biggest challenge is there is not many EVs
coming out of their lifecycle. A lot of EVs go into a second use,
where the battery is used for stationary, utility-scale storage. And
so they are left with

Mr. WELCH. Well, that is great. You have made my point, so I
want to come back to a few other questions.

I am introducing legislation that would incentivize public, on-
street, publicly available EC charging. Mr. Siccardi, could you—I
know you want to have some help with the private infrastructure,
but do you have any problems with access so the customers you
have can get it at home in their apartments, apartments that
would be built with building codes so that the charging will be
available?

Mr. SicCARDI. No, we——

Mr. WELCH. So that is OK, but what you want to do is get some
help so that you can provide this option for your customers, the
fuel choice that they prefer, correct?

Mr. SiccArDI. What I would say is we want consumers to have
a choice to shop wherever they want to shop, or power wherever
they want to power.

Mr. WELCH. We get that, and we have got these local stores all
over Vermont, and people love them. And it is a place where they
get fuel and—I hate to say it—pick up a doughnut or two.

The question that I have for—here—what is the best method by
which the public, who—the driving public—can get access to the
EV charging station? Doesn’t it absolutely require, Mr. Britton,
that there would be some public investment in this?

Mr. BRITTON. Absolutely. And I think that is—you know, David
has mentioned this already. There are some areas where there is
a really strong commercial case now. But the importance is the se-
quence. So you want to outsequence the vehicle to address range
anxiety, but you don’t want idle capital. So the sequencing is im-
portant, and getting into those areas that are underserved, wheth-
er that is rural or other low-income areas, are critical.

Mr. WELCH. So how do we get into those underserved areas and
have a policy where, from the very beginning, that is what we are
doing?

Mr. BRITTON. Well, the two main levers are the 30C tax credit,
which provides an incentive. The other is the rebates. And I think
you and Congressman Tonko have put forward ideas on how to do
that, and I think they are complementary policies that will allow
for flexibility to meet each community’s needs.

Mr. WELCH. And Mr. Nassar, do you have any views on this,
with respect to how this is going to affect job access and wages for
the people you represent?

Mr. NASSAR. I am sorry, are you talking about the charging sta-
tions and how they are set up? Is that what you are talking about?

Mr. WELCH. And also, you know, comment on the—the problems
that folks have raised are problems.

Mr. NASSAR. Sure.
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Mr. WELCH. But it is not as though raising the problem is we
don’t try to solve the things, we do solve them. So maybe you could
comment on that.

Mr. NASSAR. Sure. I mean, I think, first of all, you know, as has
been stated many times, you know, it is a global market. EVs are
an increasing share. The real question is the speed in which it hap-
pens, and where those jobs are going to be.

And I would just say that, you know, one way to ease working
people’s minds is to have, you know, not only just policy here, but
also a tax policy, others that hold companies accountable. We are
seeing companies, you know, make—get taxpayer assistance and
then turning around and making big investments overseas in elec-
tric vehicles.

So one of these things is we really need that production here. We
need to become good jobs. That is the way that you reduce anxiety
with our members. They need to see good jobs——

Mr. WELCH. Thank you, Mr. Nassar, thank you. My time is up,
so I want to yield back and not overstay my welcome.

Mr. RusH. The gentleman yields back. The Chair now recognizes
the gentleman from Indiana, Mr. Pence, for 5 minutes.

Mr. PENCE. Thank you, Chairman Rush and Ranking Member
Upton, for holding this hearing today, and all the witnesses for
your participation.

Representing the crossroads of America, I support innovation in
the transportation industry. At home, companies throughout Indi-
ana’s 6th district are leading the way in developing low-emission
engines, EV batteries, and alternative fuels like hydrogen. But the
future of our transportation industry should not be a one-size-fits-
all decision made by Washington.

We should seek a diverse slate of technologies and delivery op-
tions competing with one another to reduce the financial pressures
on our consumers. Lightweight fuels like hydrogen can generate
enough power to haul heavier loads and should be a major part of
the conversation. Renewable diesel that lowers agricultural emis-
sions is fully compatible with existing diesel assets and has a place
at the table, too.

Electric vehicles make sense for cities and densely populated
areas, where commutes are predictable and charging stations may
be more economical. However, instead of bolstering innovation in
transportation fuels, this bill imposes unrealistic deadlines to es-
tablish electric vehicle as an only solution. The provisions of the
CLEAN Future Act are moving ahead of our ability to get the prod-
ucts to consumers, as my peers have mentioned repeatedly.

It will take more than a decade to construct the high-voltage
transmission lines needed to meet transportation demand peaks.
Coal is achieving this in my district right now.

On the generation side, the out-of-touch clean electricity stand-
ards timeline set in this bill will only drive up costs for consumers.
In Indiana, efforts to implement wind and solar have already start-
ed to increase electricity prices for ratepayers. In a mere 2%2 years
from today, the retail power sector will need to start overhauling
assets to meet compliance. Meanwhile, it can take up to 5 years to
fully implement carbon capture equipment that is still not ready
for commercialization.
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I agree with my colleagues that EVs will play a critical role in
our future transportation sector, and there are appropriate oppor-
tunities to incentivize manufacturing here in the U.S., which could
bring back jobs lost to China and other countries. But the CLEAN
Future Act severely limits hydrocarbons and plastic production nec-
essary for car manufacturers without a realistic alternative by
harming the very petroleum industry that has millions of jobs.

This bill makes no meaningful regulatory reforms to protect the
supply and economic case for mining minerals and rare earths here
in the U.S. All the while, provisions of this bill will put all rate-
payers, not just EV owners, on the hook to foot the bill for charging
infrastructure, unfairly costing my rural areas early in the process.

Mr. Siccardi, you mentioned in your testimony that there is a
missed opportunity for the committee to create incentives for pri-
vate investment. Particularly, you mentioned the fairness in elec-
trical pricing. I, too, am concerned that this Act may put your in-
dustry at a competitive disadvantage. As you know, I spent many
years in your industry. You and I remember when retailers were
protected against predatory pricing by retail refiners.

My question: How would you propose fairness in wholesale elec-
tric pricing to private retailers be managed to prevent the destruc-
tion of your constituents and all of the convenience of your indus-
try?

Mr. SiccArDI. Thank you for the opportunity to speak on that.
We think this is really an opportunity for the committee to con-
sider.

The power markets were structured almost 100 years ago. And,
as the world is changing and new technologies are coming about,
we have to look at new regulations. The current regulations put
very large demand charges on when you pull a large amount of
grid—load from the grid. And those demand charges make the
business case for EVs untenable for high-speed charging applica-
tions.

That is why we would hope that the committee would seek to fig-
ure out a way to address that, to offer a wholesale pricing for peo-
ple that are offering EV charging services, or to ensure that utili-
ties charge no worse than their transfer price or their avoided
costs. There’s a number of ways to solve this.

And I want to be clear here. This isn’t at the expense of utilities.
There is a role for utilities here. All of us have to participate in try-
ing to move this technology forward. The role for utilities is adding
redundancy and resiliency to the grid, adding the load necessary to
be able to support the high-speed chargers. It is the role for retail-
ers, whether it is retailers that are fueling locations or other retail-
ers, to offer the services to consumers in the places where they
want to go.

Mr. PENCE. Thank you, Mr. Chair.

Mr. RusH. The gentleman yields back. The Chair now recognizes
Mr. Schrader of Oregon for 5 minutes.

Mr. SCHRADER. Thank you very much, Mr. Chairman, I appre-
ciate the opportunity to participate in this hearing. It is very inter-
esting. It is going to be very critical for the future of our country.
I guess my first question is for Mr. Nassar.
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You know, everyone talks about—well, a lot of people talk about
all the new jobs that are going to be created by the green revolu-
tion and the opportunity for electric vehicles and what have you.
And I think that is true. I am looking forward to that. But I am
concerned about the current jobs, make sure those folks that—in
this great country that work in the oil, gas, and coal parts of our
geography have opportunity, too, and even more particularly for
UAW workers.

I mean, I guess my question is what—are the skills transferable
between what your men and women do on combustion engines to
the electrical vehicle sector?

Are there provisions in place to make sure there is an oppor-
tunity for those folks to get trained to transition over to working
on electric vehicles?

Mr. NASSAR. I could speak most to the—well, thank you for your
question, first of all, to the—to our—you know, to where we have
a union workforce collectively bargained, because there are, you
know, apprenticeship and training programs which enable people
to have that transfer of skill. The problem isn’t lack of workers who
can do the job when it comes to EVs and such.

But I want to talk to your point about, yes, we got to make sure
these jobs are good jobs. And right now what we are seeing is we
are seeing a lot of folks, frankly, in the industry, new OEMs, who
are resisting giving workers a voice, even though often they have
it in their home country.

So real wages in auto have dropped 20 percent over the past 15
years. If we don’t start creating good jobs in auto through this tran-
sition, I think there is going to be actually a backlash on this,
which would actually reduce the ability to achieve the environ-
mental goals too. So, yes, we better get this right. I hope that helps
answer the question.

Mr. SCHRADER. No, that is great. Yes, we need to have some
labor standards in here to make sure we are not downwardly mobi-
lizing American families. So thank you.

Mr. Siccardi, I think your line of concern is very legitimate. I
guess the question would be, why are we even subsidizing public
stations?

Why not just—we have got gas stations, truck stops all over the
country. Why are we not targeting them with whatever public as-
sistance we get to set up these EV charging stations?

Mr. SiccarDI. I think the best way to do that would be to provide
the profit incentives for retailers to make that investment. We are
prepared. We have made that investment over the course of the
last 60 years. We can continue to make those investments. We
have the right real estate, the amenities, the things consumers
want.

The problem is we have some true problems with the business
cases. Representative Pence just mentioned the fact that we buy
power from a utility at a retail price and then try and turn around
and sell a retail price to consumers. It doesn’t work. The structure
of the electricity market, as it was structured 100 years ago,
doesn’t work with demand charges. The nature of power for charg-
ing is you have to have a lot of load to put in a battery in a short
period of time.
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As we do more [audio malfunction] and it makes it impossible to
recover that from the consumer.

Mr. SCHRADER. So some sort of incentive or direction to our utili-
ties to, you know, to help incentivize that opportunity for EV sta-
tions so that they could—I would assume some sort of discounted
rate so that you can mark it up at least a little bit and make it
worth your while.

Mr. SiccArDI. There’s lots of ways to do it, but bottom line is a
mechanism for us to be able to have a wholesale rate for power so
that we can offer consumers a retail price and be able to still offer
low prices to consumers but have some ability to compete. If we can
do that and address some of the other obstacles we mentioned, like
making sure we don’t do rate basing and provide a competitive
market, then I feel confident capital will come into the marketplace
and will provide the charging stations necessary.

We believe it is important to have the level three fast chargers.
It—we don’t believe the market is going to work with just level one
and level twos. We do believe people will charge at home. But for
people to have ultimate comfort in driving across the country, or
wherever they want to, they have got to know that they can stop
at a place that they can charge quickly, and that it has the amen-
ities that they need.

Mr. SCHRADER. Well, and Mr. Jankowsky, real quick, I am most-
ly concerned about rural America. I mean, I think there is a—can
be a business case to be made that these stations could go easily
in urban areas. But, you know, for the long haul, an urban guy—
or rural guys, you know, the farmers and ranchers, how are they
going to be able to access EV stations where they live?

Mr. JANKOWSKY. Well, we are going to have to put charging sta-
tions into farming and rural communities. And the reason why the
incentives are so important is because private capital simply is not
going to put in charging stations in those rural communities, at
least in the first couple of years, because there is simply no one
charging on those systems.

I mean, our system in Oklahoma today achieves maybe 1 percent
utilization, just a very fancy name for how often it is being used.
Our forecast is 5 to 10 percent in 5 years. So there are companies
like ours that are prognosticating that cars will be in these commu-
nities. But that is not where chargers are going in today. And that
is why, quite frankly, the CLEAN Future Act provides that incen-
tive for us and other charge point operators to go into those com-
munities.

Mr. SCHRADER. Very good, and I apologize for going over my
time, Mr. Chairman.

Thank you all very, very much.

Mr. RusH. The gentleman yields back. The Chair now recognizes
the gentleman from North Dakota, Mr. Armstrong, for 5 minutes.

Mr. ARMSTRONG. Thank you, Mr. Chairman. And thank you,
Congressman Schrader, for raising some of those issues, as well.
You know, we heard earlier sequencing is important, and I agree
with that. And listening to Mr. Siccardi’s testimony about this, I
think, is also important.

But I have also heard some of my colleagues talk about rural
areas getting left out. I will be here right now and I will just say



123

I am comfortable with North Dakota getting left out of the first
portion of this, because I do think sequencing is important, and we
are rushing towards these things and we keep acknowledging what
the challenges are, but we just gloss over what it is going to take
to solve those challenges.

And I think a perfect example is exactly what we are talking
about, is who is going to play in this space. We are investing bil-
lions and billions of infrastructure, but we are spending very little
time about—talking about who is going to play in the space, wheth-
er it is a utility, a municipality, private equity, gas stations, all of
this. There are structural ways in which electricity is delivered to
communities that has to be addressed before we move into this por-
tion of that.

And I mean, that is before we get into heavy trucks, a Volvo. A
Volvo truck for a medium-weight load is about 800—8,000 pounds
more than a diesel truck. That means you have two options. It ei-
ther carries one-seventh less weight, which means more deliveries,
higher prices, or you have to raise road rates, and in places like
mine, which means more roads are going to get beat up, they are
going to be dealt with—dealing with that.

How about 90 minutes to charge a truck? Does that—I mean,
what does that do to hours of service? What does that do to cost
of delivery? These are all real things that exist, and we have to
talk about them. Because I agree, to some degree or another, elec-
tric vehicles are coming.

And that is before we talk about, if we are going to expand the
grid on resiliency and reliability, which we have had numerous
other hearings on, how do you deal with people plugging in their
car at night when the sun isn’t shining and the wind isn’t blowing?
These are real, consequential things.

And I appreciate what my friend Congressman McKinley talks
about, outsourcing our guilt, and where we currently get our rare
earth metals. Because one of the things—we do have them here, we
have lithium deposits here.

And we talk about the streamlining permitting and development
like we are just going to snap our fingers and do that. But that is
ignoring 50 years of permitting history, whether it is at the Fed-
eral, local, State level, and the regulatory fights. That is before you
get into sue-and-settle litigation with activists that will file a law-
suit if you are potentially going to harm an earthworm.

So, I mean, we have to—this—as we move forward—and listen,
these things are going to move forward. We have to be better at
addressing some of these.

So, Dr. Michot Foss, your testimony, you discuss recommenda-
tions for overall economic growth and performance, including statu-
tory and regulatory changes. Are there opportunities to pursue
these changes while utilizing existing energy infrastructure?

Dr. Foss. Absolutely. If you have a more reasonable view of the
world and you think about how long it will take to deal with—to
actually construct solutions for a lot of the things that we have
been pointing to today, I think that you could rely on investment
coming from existing legacy energy businesses as they move for-
ward with all of the strategies that they have got to continue to
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ensure that traditional fuels are clean and widely available and af-
fordable.

I mean, a more reasonable approach would allow all of those
things to take place. Sound tax policy, making sure that, you know,
you, our representatives on the Hill, are not moving us in direc-
tions that—in which the Federal Government is becoming too in-
trusive, especially on State and local initiatives. I mean, those are
all things that, taken together, I think, could improve on the pic-
ture hugely.

Mr. ARMSTRONG. You also discussed workforce training and de-
velopment, something even Energy Secretary Granholm touched on
in March when she stated having coal workers employed in the
mining of critical materials is a natural shift. Wouldn’t easing per-
mitting and existing mine transition also support your rec-
ommendation of workforce education and retraining?

Dr. Foss. So I think if you are—you were breaking up a little bit.
So what you are raising a question about is how to streamline per-
mitting and certification of new facilities, which, by the way, in-
cludes recycling.

One of the things that gets taken very lightly is the certification
process that you have to go through to participate in recycling, be-
cause you are dealing with hazardous materials, all—under all of
our existing laws. So you need the appropriate education and skills
competency. You need people who understand how mining and
minerals processing work. We have done a good job of kind of de-
pleting that part of our labor force.

I made a comment to one of Mr. McKinley’s staff yesterday that,
when I look at this—I am a Colorado School of Mines alumni.
When I look at the state of mining, engineering, metallurgy, other
essential disciplines today, the coal industry historically has done
a huge amount to contribute to that, because it is a big part of the
extractives businesses. We have done a good job of actually impact-
ing all of the programs that now we need, by actually putting the
coal industry under pressure. Those are just realities that we have
to deal with.

Mr. ARMSTRONG. I appreciate that, and our coal guys are pretty
good at making a money—or making a living digging stuff:

Mr. RusH. The gentleman’s time has

Mr. ARMSTRONG. I yield back.

Mr. RusH. The gentleman yields back. The Chair now recognizes
the gentlelady from New Hampshire, Ms. Kuster, for 5 minutes.

Ms. KUSTER. Thank you very much, Chairman Rush, for orga-
nizing this important hearing, and for your commitment to ensur-
ing that all Americans, regardless of their ZIP Code, have access
to electric vehicles.

The transportation sector is the number-one source of carbon pol-
lution in the United States. And as we decarbonize our electric
grid, transitioning to electric vehicles will help our country reduce
carbon pollution. In order to support electric vehicles, we need to
build out a robust network of charging stations around the country.
But these charging stations can’t be isolated to urban areas or
along major highways. We need to ensure that electric vehicles
chargers are built in rural communities too.
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Sadly, two rural counties in my district, Coos and Cheshire, don’t
have a single fast-charging station. Rural communities need robust
charging infrastructure that—so that people who live there can ex-
perience the benefits of electric vehicles, like lower maintenance
and fuel costs, and so that visitors, including our guests from Can-
ada, can feel confident traveling to and spending their money in
rural communities.

The CLEAN Future Act and the bills before the committee today
are a historic step. They will help address some of the financial
barriers to expanding electric vehicle charging infrastructure in
rural communities, and I commend my colleagues for their impor-
tant work.

One of the major barriers to deploying electric vehicle infrastruc-
ture in rural communities are fees called demand charges electric
companies place on businesses with electric vehicle fast-charging
stations. In New Hampshire this means that small businesses or
towns can’t afford to operate these fast-charging stations. These
fees are particularly burdensome in rural communities. One charg-
ing station in Derry, New Hampshire, was forced to close because
demand charges made it simply unaffordable to operate.

Mr. Jankowsky, in your view, are these fees known as demand
charges a barrier to deploying fast-charging stations, especially in
rural communities?

Mr. JANKOWSKY. Thank you so much, Congresswoman, for the
question. I think you have just identified probably the number-two
major barrier to EV infrastructure deployment. The first is, obvi-
ously, the upfront capital costs. You are talking now about the on-
going operating costs of these chargers. And, yes, high-demand
chargers, particularly in rural areas, where many of our chargers
are, is a major impediment to EV adoption.

Now, how do we handle it? So, in the rural communities, with
the rural electric co-ops and municipalities that are providing elec-
tricity, we are building relationships with all of these utilities in
rural communities, and most of these rural electric co-ops are not
subject to State utility commissions, necessarily, at least not exten-
sively. So we are able to go to the co-ops on a one-on-one basis and
say, “We want to bring significant infrastructure to your service
territory, but your demand charges are going to impede that.” So
it almost becomes a bilateral discussion simply to say, “If you, Mr.
or Mrs. Rural Electric Co-op, can reduce your demand charges or
give us a significant holiday, right, for the first 5 years, that would
be extraordinarily helpful to us.”

Now, in return, we could certainly absorb higher kilowatt hour
rates for EV charging stations, and that is simply because of the
dynamics of electricity going through, and the price of that elec-
tricity. You can—a charging station operator that is operating di-
rect current fast chargers can absorb that. What you cannot absorb
are the exorbitant demand charges because, in the rural areas, con-
sider there is only one or two people with charging stations today.
The second they plug in, you get hit with what could be, in some
of our areas, $2,000 per month that is basically set on a rolling av-
erage for 12 months. There is no

Ms. KUSTER. I am sorry to interrupt you——

Mr. JANKOWSKY [continuing]. Way anybody can make money——
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Ms. KUSTER. I want to make sure we get to all our witnesses.

Mr. Siccardi, in your view, are these fees known as demand
charges a barrier to deploying fast-charging stations in rural com-
munities?

Mr. SiccArDI. Absolutely. And I would expand to say it is not
just in rural communities, it is across the country. It is urban, sub-
urban, rural. It is a part of the utility pricing model. And it has
to be addressed to create the profit incentive for any retailer to
want to invest in high-speed charging stations.

It is good that we are able to do one-off things with co-ops from
time to time, but that is not a scalable model. If we want to see
charging stations——

Ms. KUSTER. Thank you, I apologize. My time is up.

But I do want to yield back by saying that, Mr. Chairman, the
majority and minority witnesses are in agreement here. And if you
will indulge me, I seek unanimous consent to enter a white paper
by the Great Plains Institute, and another article by Dr. Phadke.
And I will make sure that those get to the committee.

And with that, I yield back. I apologize for cutting you off.

Mr. RusH. The gentlelady yields back. The Chair now recognizes
the gentleman from Alabama, Mr. Palmer, for 5 minutes.

Mr. PALMER. Mr. Chairman [audio malfunction].

Mr. RusH. Mr. Palmer, can you come closer to your mike, or—
it is hard to hear you.

Mr. PALMER. OK. I said can you allow the next Democrat mem-
ber to ask their questions? I am having some connection problems.
Can you hear me?

Mr. RUSH. Yes, OK, all right. Well, we will come back to you.

Mr. Walberg of Michigan, you are recognized for 5 minutes.

[No response.]

Mr. RusH. All right. Mr. Bucshon of Indiana, you are recognized
for 5 minutes.

[No response.]

Mr. RusH. All right. We will go back to Mr. Palmer.

Are you prepared, Mr. Palmer, now?

Mr. PALMER. No, sir, I am not. Let me—I am trying to get——

Mr. RusH. OK, we will go back to the Democrat side. Ms.
Barragan, you are recognized for 5 minutes.

Ms. BARRAGAN. Well, thank you, Chair Rush, for holding this im-
portant hearing on how we reduce and eventually eliminate emis-
sions from the transportation sector. This is critical for our climate
and for bringing cleaner air to my district. The transportation sec-
tor is the largest source of greenhouse gas emissions and a major
source of ozone emissions and particulate matter.

My district in Los Angeles County is not in compliance with the
EPA air quality standards for ozone emissions and particulate mat-
ter, which leads to higher rates of cancer and respiratory illnesses.
This also made us more vulnerable to COVID-19 and COVID-19
deaths. A priority of our electric vehicle policies has to be expand-
ing access to communities of color and low-income residents who
are most impacted by air pollution.

Mr. Britton, we need to think creatively on how electric vehicles
access can work for people who often struggle to afford a car. One
example in my district is at Rancho San Pedro, a 478-unit public
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housing complex that has recently launched a community car-share
program named Rancho San Pedro Electric Car Share. This project
brings the benefits of electric vehicle access and mobility to resi-
dents who previously had neither. Should our policies for encour-
aging electric vehicle adoption be thinking outside the box about
how “c?o be inclusive and whether that always involves ownership of
a car?

Mr. BRITTON. Absolutely, and I want to thank you for providing
leadership in this space, especially on port electrification. I think
that is another area where there’s a lot of dividends, certainly for
areas with disproportionate public health impacts from emissions.
But certainly, we should be thinking about flexible ways to deploy
electrification, whether that is on the light-duty side or on the
medium- and heavy-duty and, you know, potentially, forklifts and
drayage trucks, the things that are, you know, an everyday part of
life in the port landscape, as well. So I think we absolutely need
to be flexible. It needs to be leasing. It needs to be used cars. It
needs to be ride share.

We can actually achieve the emissions reductions necessary if we
are smart and we think about all the various use cases that pro-
vide an opportunity for us to deliver a better experience to drivers
and address the public health impacts that we know in your dis-
trict are particularly acute.

Ms. BARRAGAN. Thank you for that.

Dr. Phadke, it would be helpful to get a sense of scale for how
big our investment plans need to go to eliminate emissions from
the transportation sector. The American Jobs Plan includes $15 bil-
lion for a national charging network and a total of 174 billion over
8 years when you include electric vehicle incentives and grants. Is
this enough public investment to decarbonize our transportation
sector, or should we go bigger?

Dr. PHADKE. I would suggest that that is about the scale that ap-
pears to be reasonable. Just in comparison, the annual utility-sec-
tor revenues are about $400 billion. And if you look at auto-sector
revenues, they are about $800 billion. So, yes, these numbers look
large, but in comparison of the saving estimates that we have, they
are pretty modest.

I would say that these incentives need to be matched by clear
goals of electrification on zero-emission vehicles. That, in fact, in
addition, could go a long way in terms of providing the investment
certainty to automakers and utilities to make those investments.
So establishing a clear goal of when we should be reaching all vehi-
cle sales to be zero emission, a technology-neutral goal, will also be
critical and complementary to these investments. And that is the
way to go bigger, I think.

Ms. BARRAGAN. Well, thank you. I just want to highlight a piece
of legislation called the THRIVE Act, which I am coleading with
my colleagues, Representatives Dingell and Clarke, which would be
a good investment and a large investment in electric vehicles and
charging over the next 10 years.

Mr. Britton, electric truck adoption in the goods movement sys-
tem is an important part of reducing emissions in the transpor-
tation sector. Many trucks bringing cargo from ports are bringing
the cargo to rail yards or warehouses well within the range of bat-
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tery. Do you agree that investing in purchasing electric drayage
trucks at ports could help to accelerate the adoption of heavy-duty
electric trucks?

Mr. BRITTON. Yes, and there’s two important points here. One is
that we have really sophisticated buyers in the medium- and
heavy-duty space, so they can, you know, see through and have a
line of sight on the net present value savings that are to be ac-
crued. The other thing that I think is really exciting about that use
case is you think about induction charging, the kind of charging
that, while in operation and use, can also be charging the vehicle
to have continuous and unlimited charge for those use cases. So
there is a lot of innovation to be had in that space.

Ms. BARRAGAN. Well, thank you for that. And my bill, the Cli-
mate Smart Ports Act, which is in the CLEAN Future Act, includes
grant funding for replacing diesel drayage trucks with zero-emis-
sions vehicles. It is as much a transportation bill as it is a ports
bill.

And with that, Mr. Chairman, I yield back.

Mr. RUsH. The gentlelady yields back.

Mr. Palmer, are you prepared to question the witnesses?

Mr. PALMER. Can you hear me now, Mr. Chairman?

Mr. RusH. You want to try——

Mr. PALMER. Can you hear me?

Mr. RUSH. Yes.

Mr. PALMER. Mr. Chair, you can hear me now? Thank you. Yes,
sir, I will be happy to

Mr. RUSH. You are breaking up——

Mr. PALMER. Thank you for your indulgence.

OK, Mr. Siccardi, we have heard a lot about justice and environ-
mental justice in this committee. Section 435 of the CLEAN Future
Act would require [audio malfunction] consider allowing utility
companies to recover from ratepayers any type of operating expend-
iture or other costs with the electric utility relating to operating ex-
penditure—programs or investments associated with integration of
electric vehicles—the grid. In layman’s terms, the electric compa-
nies can build whatever they want related to electric vehicles, and
everyone with electricity service has to pay for that.

Would you consider that

Mr. RusH. Mr. Palmer, you seem to be—we can’t hear you well.
You try to correct your technical difficulty, and we will—I promise
you, we will get back to you. But please try to—we can’t hear you
at all.

All right, the Chair now recognizes Mr. O’Halleran for 5 minutes.

Mr. O'HALLERAN. Thank you, Mr. Chairman, I appreciate the
time—and ranking member.

I want to start off with a little bit of discussion about—earlier
on it was mentioned, “the American way.” And my definition is—
that relates to this issue—is we need to be innovative, protect our
market share, to be able to be competitive in the entire environ-
ment that is out there, not go and say somebody else can take care
of it and we will follow. We don’t follow. We are America.

We have to identify that we need to plan for the future. This is
what this is doing. And the competition side of it is—that is what
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we are made of, as a country. We grew up being competitive and
not taking second place.

Research, we are doing the research now. We are moving forward
with it. It would be terrible if we even thought of not addressing
this in a meaningful, strategic way.

And then, obviously, recognize our competition, and stay ahead
of them all the time. So thank you for that right now.

I am pleased to—that this committee is working on legislation to
expand the use of electric vehicles across the country. I hope this
is an area where we can have some bipartisan agreement on both
sides of the aisle.

Mr. RusH. Can you please

Mr. O’'HALLERAN. Arizona is ready to be a leading player in this
industry, with local manufacturing plants ready to roll out parts
for EVs. We have two EV factories, manufacturers in the State al-
ready, with a third on its way in Arizona. The industry is opening
up new, good-paying jobs for Arizonans, and will across America.

However, we must ensure that changes to the transportation sec-
tor do not leave our rural areas out. I am proud that the CLEAN
Future Act includes a provision I have championed to provide
grants to determine where charging stations will need to be. We
want to see these charging stations built, but we need to know
where to put them first. These grants would be available to com-
munities and private entities. The data collected from this program
will be available to the public. As we encourage the build-out of
electric vehicles, charging stations, we need to be careful in setting
up the right incentives for market competition.

We also need to make sure our electric grid can handle the in-
creased demand that comes from more EVs and have it much more
reliable than it is today.

Mr. Jankowsky, can you tell us what successes you have seen in
getting private capital to build chargers in rural communities?

Mr. JANKOWSKY. Thank you so much, Congressman, for the ques-
tion. So, you know, Oklahoma and the network in Oklahoma was
built, really, through a public-private partnership with the State of
Oklahoma, and it was through various funding mechanisms. One
was a State tax credit. Also, Volkswagen funds that were available
for DCFC in our communities.

The success, though, is not necessarily here yet, because there
are not many EVs in our rural communities. However, we do have
a number of success stories, and just one very quickly.

In a community called Okmulgee in Oklahoma, we put in several
fast chargers. And we started noticing utilization on those chargers
going up rapidly. In fact, it was probably our best charger in our
entire network. And the reason for that is some very enterprising
entrepreneur decided to create a ride-share program using electric
vehicles, and he uses our charging stations for his business. As a
result, his operating costs to run his business have come down so
significantly, because fuel is a major component of these ride-share
costs. With electricity, the cost of that business has gone down so
significantly that he has added more cars and more employees.

We think that is going to happen everywhere, not just ride share,
but we are going to see economies of scale and new businesses
across the entire value chain created because you have that public
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infrastructure now, and you have now given permission to people
in those communities to buy cars.

Mr. O’HALLERAN. Thank you very much.

And Mr. Chairman, I have a couple of other questions, but I will
yield with this final statement. We owe it to the American people
to make sure we do not fall behind in manufacturing of this prod-
uct, in development of these products. And we also need to under-
stand completely that we have lost the solar market and the wind
generation market. We cannot lose this market. And I yield.

Mr. RusH. The gentleman yields back.

Mr. Palmer, I am going to ask you once again, are you ready for
questioning the witnesses?

Mr. PALMER. I am going to try one more time, Mr. Chairman.

Mr. RusH. All right.

Mr. PALMER. Can you hear me?

Mr. RUsH. We hear you now.

Mr. PALMER. Can you hear me?

Mr. RusH. Yes, quite well.

Mr. PALMER. OK. First of all, I want to thank you. It is ridicu-
lous that we continue to have these virtual hearings when most of
us, if not all of us, have been vaccinated. With that said, I will go
back to my questions.

Mr. Siccardi, what I was trying to ask earlier was we heard a
lot about justice and environmental justice and climate justice. Sec-
tion 435 of the CLEAN Future Act would require the States to con-
sider allowing utility companies to recover from ratepayers any
capital operating expenditure or other costs of the electric utility
relating to load management programs or investments associated
with the integration of electric vehicle supply equipment into the
grid.

In layman’s terms, the electric companies can build whatever
cost they want to into the—related to the electric vehicles, and ev-
eryone in the electricity service has to pay the bill. Is that just?
Would it be just to the single mom that only takes a public bus has
to pay for electric vehicle charging stations if she has electricity in
her home? Would that be just?

Mr. SiccAarDI. We think it is a problem. We don’t think utilities
should be able to rate-base for charging equipment. As I said a few
times, it will not only pass the cost onto consumers that don’t have
EVs, but on top of that it will crowd out private capital.

Mr. PALMER. Well, it is also interesting to note that the AARP
agrees with you on that. Some minority groups agree with that.
You know, I keep trying to bring up the fact that they keep talking
about climate justice and environmental justice, but there is also
a problem with energy poverty, energy justice, economic justice.
And they don’t seem to be concerned about that, that energy cost
is the most inflationary component of our economy. And it is going
to have an enormous negative impact on low-income families, their
ability to heat and cool their homes.

I raised the example of Pembroke Township in Illinois, town of
2,100 people, 80 percent of them are African-American. They don’t
have natural gas. Yet my Democratic colleagues all are opposed to
natural gas. They don’t want it. Yet the Reverend Jesse Jackson
is working to get a natural gas pipeline in the Pembroke Township
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so that those people can stop having to heat their homes with pro-
pane or, in a lot of cases, with wood-burning stoves.

Would you agree that the Reverend Jackson is doing the right
thing to try to address energy injustice and economic injustice by
getting a natural gas pipeline into that community?

Mr. SiccarDpI. Well, I would say one of the things our industry
is focused on for—since its inception was trying to get the lowest-
cost energy to consumers. And I think consumers deserve that. It
helps our economy. That is our focus. The last 3 years have been
the lowest inflation-adjusted gasoline prices in our history. So I
think consumers should have options for all sorts of fuel types to
get them the lowest cost of energy.

Mr. PALMER. So what—if I understand what you are saying, it
is you don’t want a low-income family to pull up to your gas pump
and have to make a decision on how much gas they can put in their
tank because they are deciding between being able to get to and
from whatever job they have and putting food on their table or
helping pay for their kid’s school. Is it—you want to keep these
prices low, because you understand how it impacts individuals up
and down the income scale, is that right?

Mr. SICCARDI. America wins when we have low energy prices for
all consumers. And yes, that is our——

Mr. PALMER. Yes, I am not against electric vehicles. I want my
colleagues on the committee to understand that.

But this bill, like many of the other green initiatives, they take
choice away from Americans and they pick winners and losers. And
we have seen it with the Keystone XL pipeline. We have seen what
has happened to union pipe workers versus the green activists.
And T just don’t think we need to have politics involved in the deci-
sion making, and we certainly shouldn’t be subsidizing millionaires’
ability to buy Teslas at the expense of lower-income people who are
driving used vehicles and not being able to pay their own house-
hold bills, living in homes that are colder than they need to be, es-
pecially people who are susceptible to respiratory diseases and car-
diovascular.

I just think that we are, once again, going down the wrong track
with this. And again, I am not against electric vehicles. I just—I
am for fairness, I am for justice, particularly for people who are
often overlooked when it comes to justice.

And I yield back.

[Pause.]

Ms. BLUNT ROCHESTER. Mr. Chairman?

Mr. Chairman, you are on mute.

Mr. PALMER. Mr. Chairman, I yield back.

You are still on mute, Mr. Chairman.

Mr. RusH. I am unmuted now, and I guess these technical dif-
ficulties are contagious.

I just wanted to just remind the gentleman that we have had
hearings on energy justice, and also just to remind the Member I
am very familiar with Pembroke, Illinois, and I don’t think that
your viewpoints of Pembroke are consistent with what is really
happening in Pembroke, Illinois.

With that said, I-—now the Chair recognizes the gentlelady from
the great State of Delaware.
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Ms. Blunt Rochester, you are recognized for 5 minutes.

Ms. BLUNT ROCHESTER. Thank you so much, Mr. Chairman, and
thank you for calling this important hearing, and to all of the wit-
nesses for your testimonies today.

In Delaware we see the impacts of climate change every day. As
the State with the lowest mean elevation in the country, and as the
State that is urban, suburban, and rural, and coastal, we see the
impacts through saltwater intrusion in our farmlands and wells, to
the flooding in our neighborhood, such as Southbridge, Wilmington,
and on our beautiful beaches. We can overcome these impacts and
tackle the climate crisis, but we need to act now, and the transpor-
tation sector can play a key role.

The transportation sector accounts for almost a third of green-
house gas emissions. And by reducing transportation emissions and
shifting to zero- and low-carbon fuels, we can take an important
step in our fight against climate change, and we can do it in ways
that create good-paying union jobs and protect our environmental
justice communities.

And at this point I just want to also clarify something that has
been said a few times during the hearing from some of my col-
leagues across the aisle, just to clarify that we are not insisting
that we mandate that new car sales in the U.S. are EVs. The
CLEAN Future Act does not include a mandate for EVs. We do in-
clude programs and policies that provide grants and support to
build out the infrastructure needed for EVs. Additionally, we in-
clude policies that support domestic manufacturing of EVs. We see
growing interest in these cars, and we are—and vehicles—and we
are trying to ensure that drivers have reliable charging options.

So my first question is for Mr. Britton. Countries across the globe
are taking steps to modernize and electrify their transportation
sector. And in many of those countries, their governments are
working closely with the private sector to build infrastructure to
support new technologies. Earlier this year I reintroduced the Open
Back Better Act, which leverages public funding to draw a private
investment for energy efficiency and resiliency—retrofits in public
facilities.

How can we take a similar approach in the EV space and use
public-private partnerships to build out EV charging stations and
support infrastructure—and the supporting infrastructure?

Mr. BrITTON. Well, thank you for the question. I think it is im-
portant to note that other economies are racing ahead. And one of
the things that we really risk is not only falling behind but getting
caught from behind. And it is something that we have experienced
in the automotive sector before.

So the opportunities here are multifaceted. We can do something
that is great for the consumer. We can do something that addresses
climate change. We can invest in domestic manufacturing. We can
reduce emissions that harm public health. This is, literally, a win
for everybody across the spectrum. We can also do more for rural
communities that want economic development with critical mate-
rials. So everybody should be invested in getting ahead of this.

And I think that is where the public-private partnerships really
exist. We have folks in what we represent as 55 separate compa-
nies, they are eager to invest. They are eager to work with local
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communities, with site hosts, with economic development offices
across the country to get this right and make it a win for every-
body.

Ms. BLUNT ROCHESTER. Excellent. And just to follow up on that,
how can these public-private partnerships support good-paying
union jobs for all Americans?

Mr. BriTTON. Well, I think that is one of the exciting parts about
this, is these are—this is a stark contrast. We either invest here
and we create these jobs here in America, or we are ceding that
economic opportunity elsewhere.

And when you think about the entire supply chain, certainly in
the upper Midwest we have a long history of providing the parts,
components, and critical materials that go into not only your tradi-
tional vehicles but even now those advanced batteries. And so these
are all jobs that we can be securing for our economy, or ones that
we will be ceding forever. And I think Congressman O’Halleran
mentioned it with some other sectors. This is a once-in-a-lifetime
chance, and we either do it or we are turning our back on this op-
portunity forever.

Ms. BLUNT ROCHESTER. And just to help us in Congress under-
stand the prioritization for EV infrastructure funding, can you talk
about what existing programs within the Department of Transpor-
tation or the Department of Energy we should prioritize?

Mr. BRITTON. So some of the—I think, certainly for the public-
private partnerships, the loan program office at the Department of
Energy is key. You think about the Vehicles Technology Office, the
Advanced Technology Vehicle Manufacturing Program. You have
got the Congestion Mitigation and Air Quality Program along with
the Diesel Emissions Reduction Act. These are all opportunities for
us to identify either gaps or problems in our economy and to drive
resources and drive investment in R&D to solve them.

Ms. BLUNT ROCHESTER. And my time is running out, so I will ask
for a followup for the record, but transit agencies with bus fleets
are at various stages of transitioning to zero-emission vehicles.
What can Congress do to further enable those agencies as they
modernize their facilities and fleets? If we could do that for the
record, I would appreciate it.

And, Mr. Chairman, I know I am out of town, so I—out of time,
so I yield back. Thank you so much.

Mr. RusH. Thank you very much. The gentlelady yields back.
The Chair now recognizes Ms. Castor of Florida.

VOICE. She isn’t here yet.

Mr. RusH. Oh, she—mno? Ms. Castor, is she—I don’t see her on
the screen.

All right, now we have two—I only see one of them on the screen
right now, and it is the gentlelady from the great State of Michi-
gan, someone who has really embedded herself in this particular
issue, very knowledgeable about this issue, none other than the
gentlelady Ms. Debbie Dingell from Michigan.

You are recognized as a waive-on. We want to thank you for
your—and you are now recognized for 5 minutes.

Mrs. DINGELL. Thank you, Chairman Rush, for holding today’s
hearing, because it is so important to talk about decarbonizing the
transportation sector. The CLEAN Future Act will help us accom-
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plish this goal to meet the climate crisis head-on and at the same
time support American jobs.

The world is going electric, and the United States has had the
opportunity to lead the way. As the automotive industry makes
this shift, there are going to be risks and there are going to be op-
portunities. So we have got to make sure we get the policies right
to not only compete and remain the global leader for the next era,
which I am very dedicated to, but to also ensure that we don’t
leave the finest workforce in the world behind: the American work-
er.
I am pleased that the CLEAN Future Act includes two bills I
have authored: the USA Electrify Forward Act, and the ATVM Fu-
ture Act. Together, these bills will expand the ATVM program to
include medium- and heavy-duty vehicles and modernize the
ATVM to help develop supply chain manufacturing in the United
States with American workers. And the legislation will update do-
mestic manufacturing conversion grant programs to include plug-
in electric vehicles and components.

I would like to first start with the UAW. Mr. Nassar, I would
like to focus on EV production, the current state of EV production
in the United States, in our workforce. From your testimony, you
make the case that the United States is falling behind in the pro-
duction of electric vehicles. First, can you please elaborate more on
the specific impediments auto workers are facing referenced in
your written testimony?

Mr. NASSAR. Sure, and thank you for the question. You know, I
would, first of all, just want to point out that we do have members
that are making, you know, battery electric vehicles, plug-ins, and
this sort, and we need to just make sure that we are creating a
whole lot more of those good jobs. But I just want to say that, just
because it is a new job and a battery job or from a startup, we can-
not say with confidence that those are good jobs. We—that is yet
to be seen.

When you are talking about what our membership and manufac-
turing workers are dealing with—and we are still in the middle of
this pandemic, first of all, you know, blue-collar folks have had to
take it really hard in there, they don’t have the luxury of working
at home like we do.

Then you look at the situation where, you know, we have this
massive, you know, supply chain problem with semiconductors,
which just points to the fact that we really have neglected our sup-
ply chains for a long time, not to mention we have tax policies that
are, you know, costing us jobs and are perverse.

We have a lot that needs to be done. We also need to train more
folks

Mrs. DINGELL. Now

Mr. NASSAR [continuing]. To come into manufacturing.

So I would just say this. At the end of the day, what we need
to do is we have to make sure that we are attaching government
funding to labor standards and making sure the work is in the U.S.
If we do not, the trends are going to continue in the wrong direc-
tion, and there is no assurance that the auto jobs of the future are
going to be the good jobs that we are accustomed to. There is no
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assurance of that, whatsoever. So I hope that helps with the ques-
tion.

Mrs. DINGELL. So what happens if Congress doesn’t invest in the
EV infrastructure?

Mr. NASSAR. Quite simply, what is going to happen is, first of all,
you are going to have an EV market that is continually dominated
by the very wealthy. You are not going to have cars becoming
cheaper and more affordable, and you are not going to have the
adoption rates, and then you are going to have less manufacturing
of it here. Most vehicles made, you know—or sold, rather, close to
where they are made. We are going to lose supply chains. A lot of
bad trends are just going to continue and become, actually, much,
much worse, especially over time as more of the fleet becomes EVs
and fewer percentage becomes the traditional engine.

So this 1s the chance to act. If we don’t act, we are going to—
I am convinced that we will be regretting it for many, many, many
decades.

Mrs. DINGELL. I have got 1 minute left, and I was going to ask
both you and Mr. Britton, so I will ask Mr. Britton this, but I am
going to do more questions for the record.

Mr. Britton, could you speak to the importance for your members
of expanding programs and modernizing the ATVM to enable com-
ponent manufacturers to participate in the program?

Mr. BRITTON. Yes, ATVM has been part of the progenitor story
for many companies in the advanced vehicle space, and it is very
important. Certainly your upgrades to the program to expand it to
medium- and heavy-duty, where there is more innovation to be
had, and companies like Proterra that I think are very interested
in the program, so I think it is really, really important.

The one thing I would also add is, if there is any doubt about
the economic potential here, I think folks need to go back and look
to 2 weeks ago, where the GM LG Chem advanced battery plant
was announced in Tennessee. The Republican Tennessee Governor
called it the single greatest investment in economic development in
the State’s history. So I think there is a consensus here that we
have to take this seriously, but the rewards are not elusive. We can
see the material progress on economic development and job cre-
ation and something that we can really achieve, and I think your
leadership is driving that through programs like ATVM.

Mrs. DINGELL. So I have more questions that I would like to sub-
mit for the record, Mr. Chairman.

I would also like to request unanimous consent to submit two
documents into the record. The first is a recent background report
by the BlueGreen Alliance, United Steelworkers, UAW, and the
AFL-CIO that reviews factors likely to drive U.S. job gains and job
losses related to the electrification of the U.S. and global vehicle
fleet, and the second is a recent joint letter by the Alliance for
Automotive Innovation, MEMA, and UAW to President Biden that
highlights the need for a comprehensive national vision and strat-
egy for electrification and the policies that will help us get there.

[Pause.]

Mrs. DINGELL. Mr. Chairman?

Mr. RusH. The Chair will entertain your UC request at the con-
clusion of the Members’ questioning.
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And the Chair now recognizes the other waive-on to the sub-
committee, Ms. Clarke of New York, for 5 minutes.

Ms. CLARKE. Thank you, Mr. Chairman, Chairman Rush, and
Ranking Member Upton, for convening this important hearing on
the future of our transportation sector. And let me also thank our
witnesses for your testimony today.

I am very optimistic about the opportunities we have before us
to fully electrify our Nation’s transportation sector. Our colleague
Mr. Butterfield remarked earlier during his statement and line of
questioning that this is about our future. I would like to add that
our future is now.

Right now, transportation is not only our Nation’s largest con-
tributor to the climate crisis in communities like mine in the dis-
trict in Brooklyn, it is also a major source of air pollution that con-
tributes to the disproportionate health outcomes we see around
asthma, heart disease, and even premature death, which the
COVID-19 pandemic has now exacerbated.

VOICE. No——

Ms. CLARKE. The transition—OXK, let’s mute, everyone.

The transition to electric vehicles presents us with the oppor-
tunity to tackle these disparities head on by decreasing air pollu-
tion in the communities that have been suffering for decades, and
most profoundly.

But while I am optimistic, I am also cautious. History has shown
us very clearly that, unless we act with intentionality and purpose,
the communities who have most to gain from a clean transpor-
tation sector will also be the last to receive the least amount of
benefit. And that is exactly why I have introduced H.R. 1221, the
Electric Vehicles for Underserved Communities Act, which I am
happy to see under consideration in this legislative hearing.

On day one, my legislation would direct the Department of En-
ergy to commence a nationwide assessment of the EV charging in-
frastructure in underserved communities in both urban and rural
areas. This assessment would specifically gather data about the
quantity and location of publicly accessible level-two charging sta-
tions and DC fast-charging stations. So for light-duty and medium-
duty electric vehicles.

It would also identify current barriers and opportunities to great-
er and more equitably put out charging deployment.

Mr. Britton, how would this major study help companies and
communities target their charging build-out and clean transpor-
tation services towards the areas that need it the most?

Mr. BrITTON. Thank you, Congresswoman Clarke, and we are
proud endorsers of the legislation, and thank you for your leader-
ship on it.

One of the important things about sequencing charging infra-
structure build-out is that it paves the way for adoption of the ve-
hicles. And obviously, adoption of the vehicles leads to emissions
reductions and public health gains.

And so the most important thing I think we can do—it is kind
of a twofold step—one is that your bill is shining a light on not only
the need, but also the impediments and how we can knock down
those barriers, but two are the incentives, whether those be tax
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credits or rebates, in order for us to actually deploy the infrastruc-
ture and make this a reality.

Ms. CLARKE. Mr. Jankowsky, the same question to you: What do
you see as the benefits to underserved communities of this nation-
wide assessment?

Mr. JANKOWSKY. Oh, Congresswoman Clarke, thank you again.
We are very much with Mr. Britton and support 1221. We think
a competitive grant process is going to entice private capital to
come into underserved communities, whether it is rural or urban
communities, and build out this infrastructure.

Ms. CLARKE. Thank you very much, and so my legislation would
also establish an EV charging equity program at the Department
of Energy to invest $960 million in Federal grants over the next
10 years to help deploy over 200,000 EV stations.

So, Mr. Britton, how would this Federal support expand invest-
ment and deployment of not only EV charging infrastructure but
also the services many ride-share and last-mile transportation com-
panies are striving to provide?

Mr. BriTTON. Well, I think what your leadership has, I think,
shown is that it is important to engage the community. So we can’t
tell a community what the best way for them to electrify their
transportation sector is. Every community is different. And I think
what you noted is important, is that for some folks it might be a
light-duty vehicle. For others, it might be transit and school buses,
and those last-mile medium and heavy-duty delivery trucks. And so
providing the infrastructure paves the way to make emissions re-
duction and the public health gains and our ability to address cli-
mate change possible.

And so, without those sort of markers and market signals to the
private sector to go in and to leverage those resources, I agree that
we will be missing an opportunity to drive benefits in every com-
munity.

Ms. CLARKE. Very well. Mr. Chairman, thank you for allowing
me to waive on, and I yield back.

Don’t forget to unmute, Mr. Chairman.

Mrs. DINGELL. Mr. Chairman, you need to unmute.

Ms. CLARKE. We hear you now.

Mr. RusH. All right. That concludes the witness questions.

Mrs. DINGELL. Mr. Chairman?

Mr. RUsH. And I especially want to thank all the Members, and
all—particularly, all the witnesses for their participation in today’s
hearing. This has been a very, very informative, worthwhile hear-
ing, and we thank you for your patience and for your contribution
to this hearing.

I must remind Members that, pursuant to committee rules, they
have 10 business days to submit additional questions for the record
to be answered by the witnesses who have appeared with us today.
And I ask each of our illustrious witnesses to respond promptly to
any such questions that you may receive.

Before we adjourn, though, I request unanimous consent for en-
tering the following documents, testimony, or other information
into the record. And I am trying—I am going to ask the ranking
member—I think who is driving an EV right now on the committee
hearing.



138

Mr. Ranking Member, is there any objection on the Republican
side to inserting these into the record en bloc?

Mr. UpTON. No, Mr. Chairman, I have got no reservations. I
would note I am not driving an EV, I am driving a Jeep, getting
30 miles to the gallon, so I am doing pretty well.

But thank you for the hearing, and I appreciate the witnesses’
attention, too.

And it is a six-speed stick.

Mr. RusH. OK, so the question is, is there any objection to enter-
ing—we have 22 documents. Can we enter these into the record,
without objection?

Mr. UpTON. No objection.

Mr. RusH. Thank you. Now, before we adjourn, I think Mrs. Din-
gell had an additional remark.

Mrs. DINGELL. I am just making sure what I had wanted to in-
troduce into the record before could be introduced, Mr. Chairman.

Mr. RusH. Right. All right. Well, now 22 documents, including
the documents of Mrs. Dingell and others who have brought forth
documents today. And without any objection, these are entered into
the record, and they are a part of the record.

Now, at this time, the subcommittee stands adjourned, and the
subcommittee is adjourned.

[Whereupon, at 3:11 p.m., the subcommittee was adjourned.]

[Material submitted for inclusion in the record follows:]
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Executive Summary

Increasad adoption of electric vehicles ([EVs) has the potential to
significantly and positively impact the electric utility sector and its
customers. EVs offer utilities load growth opportunities without
il ing coingi load peaks. They can also
halp mlnermza new investments in generation and distribution
infrastructurs and actively match load with expanding renewable
generation, Studies have shown that for EV owners with access
to home charging configurations, most EV charging will oceur at
home which presants opportunities for load management ovar
longer charging periods.' Cutside of the home, public charging
remains a crucial enabiing factor for significant adoption of EVs,
In particular, strategically located direct current fast charging
(DCFC) will enable longer trips, higher mileage-per-day usage,
and charging by people without access o home or workplace
charging.
MNumerous studies demonstrate the importance of public DCFC
in enabling higher rates of EV adoption.®***" However, a study
by the National Renewable Energy Laboratory (NREL) found
that the Midcontinent region, and the US in general, has far less
public charging infrastructure than what is required to achisve
greater levels of EV adoption.” The region currently has 425
DCFC plugs at charging stations and NREL's analysis indicates
that 4,020 plugs will by needed by 2030. This suggests a gap
of 3,595 dedicated DCFC plugs at public charging stations. Al
$60,000-8100,000 per plug, this would require an investment
between $215-5360 millon over the naxt 11 years. In addition
to capital and construction costs, the NREL analysis found that
operating costs, including the costs of electric demand, present
a huge barrier to the economic feasiblity of DCFC stations,
This white paper is intended to study a specific barrier to
providing adequate DCFC sanvices in the Midcontinent region
and nationwide: electric utility demand charges, For most utilities,
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the demand charge is based on the demand (KW) measured
for & biling month that is required to supply the maximum 15
minute-average amount of energy used by the customerina
billing month.

in terms of high wattage (50 kilowatts and above) electrical
equipment, DCFC s a unique use-case characterized today by
refatively high-power capacity and low-enargy utilization, This
means that the operating cost incurred through capacity or
demand charges often can far excesad the cost for energy usage.
As the analysis in this white paper demanstrates, this situation
can lead to operating costs that far exceed the revenue these
chargers can receive from customer payments. Importantly, itis
clear from the results of GPI's analysis that demand charges are
a primary factor in DCFC station economics, representing the
majority of costs in most scenarios studied here.

GPIl investigated the economics of operating a DCFC station
along a specific highway cormidor along Interstate 94 from
Minnesota to Michigan, passing through the senvice territories of
marny electric utilities. The analysis presented here demaonstratas
that there is a high dagree of variability from one utility sarvice
territory to the next, In some senvice temitories, it is possible to
economically operate a DCFC station today with the current
rate tariffs, even with low utiization. In some teritories, because
of tariff structures designed for conventional commercial and
industrial equipment, it may never make economic sense, even
with very high utilization. As the market demands higher capacity
DCFE, meving from 50 kilowatt (<W) to 150 KW and higher to
anable faster charging, the sconomic challenges presented by
utility demand charges are further exacerbated.

Addressing this issue is complicated. Demand charges exist for
a reason and are based on a "cost-of-saervice” philosophy, which
asserts that eleciricity system users should pay for any costs
they impose on the system, Every utility has a different system
and customer base and will approach this challenge in diffarent
ways. At the same time, analysis suggests both that DCFC is a
critical element in enabling EV adoption and that managed Level
2 charging at home and the workplace offers significant benefits
1o the electric system. There is clearly a balancs to be struck
between possible costs imposed by DCFC in certain settings,
and considerable benefits from the increased EV adoption it can
enable,

This white paper highlights the main considerations in designing
a demand charge tarff structure that is suitable for encouraging
DCFC investment, highlights approaches taken by some utilities,
and presents information for utiliies and regulators to consider as
they are seeking their own solutions to this problem.

seeat pLanS nsTituTe | July 2018
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Summary of Analytical Methodology

Many analyses demonstrate the potential benefits for utiities and
utiiity customers from home and workplace EV charging. According
to a previous MTEC white paper:

“Electric vehicles offer the potential for benefits to
the electric system, for electricity consumers, and for
utilities themselves. Increased revenue from growth
in transportation electrification can supply necessary
investments to enable the transition to a modemn
system, while tuming the conventional wisdom about
stagnant load growth on its head. Electric vehicles
can add a significant additional load without an
equivalent increase in peak demand, thus improving
the utilization of existing infrastructure and avoiding
the need for significant new investment. . .EV charging
at night can increase load while only minimally
increasing the daily peak of the system, thereby
avoiding the need for new infrastructure investment."®
Ewven though most charging load is likely to be home or workplace
Level 2 charging that is suitable for managed charging, DCFC
will be a eritical enabler of increased EV adoption and must be
supported even if managad charging is not possible or desirable in
avery setting,
This paper analyzes the readily available information on costs for
the installation of a DCFC station, explains the typical business
model of a DCFC investor/owner, and suggests rationale and
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Figure 1. Charging time required for 80 miles of range

opportunities for utilities to medify thedr rate structure to ensure
DCFCs are viable business ventures. GP staff conducted analysis
for MTEC to evaluate the economics of operating DCFC today in
the Midcontinent region. The analysis focused on potential DCFC
Infrastructure operated along the 1-94 corridor from Minnesota to
Michigan, Researchers gathered assumptions about the following:

+ capital and operating costs for DCFC

» typical utiization rates and revenues

* actual utifity rates that would be paid by DCFC operators in

utility service teritaries across the region

Information was coflectad on 57 rate schedules for commercial
and small industrial customers across 30 utilities. A total of 165
charging scenarics were created through a combination of three
variables:

* demand lavel (wattage)

+ utilization (charges per day)

* energy use (kWh per charging session
Demand levels reflect typical combinations of one to three DCFC
plugs: S0kW, 100kW, 150KW, 350kW, and 450 kW. Utiization was
varied from 0.5 to 10 charges per day. Using utility rate information
and assumptions sbout capital and operating costs, revenues
from users, and utilization rates, an annual cash flow analysis was
performed. Sensitivity analyses were run on key variables.
Results for annual cash flow in over five thousand economic
scenarios and configurations (165 charging scenanos across
each utility rate scheduls) were calculated according to costs from
volumetric, demand, customer, and facilities charges for each of the
utility rates for which data was collected. The results demonstrate
generally difficult economics for DCFC station operation at currently
expacted utilization rates and with current demand charge tariffs.

Level 1

Level 2

Analytical Paper; Overcoming Barriers 1o Expanding Fast Charging infrastructure in the Midcontinent Region 5
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Primary Findings

This analysis found that demand charges are one of the most
significant cost tactors in DCFC operation, Most utiities in the
region base their demand charge on the demand (kW) measured
for a billing month that is required to supply the maximum 15
minute-average amount of enengy used by the customer in a billing
month. As ssen in figure B later in this paper, DCFC economics
are chalenging at higher power levels such as 350 kW and 450
KW, whera nearly all stations that break even or generate profit

are those operating in utility territories where there is no demand
charge. Demand charges reprasented the majority of costs in most
scenanos studied by this analysis. As a result, the demand charges
present in utiity rate schedules are a key determining component of
a DCFC station’s ability to break even or generate profit,

With lower-capacity DCFC (S0kW), profitabiity is Enked with
utilization rate and is highty variable based on demand charge
tasitts. DCFC stations of 50 kW would not operate profitably in
any of the utiiity senvice territories at 1 chargs per day but would
be profitable in all of them at 10 charges per day. Because we
expect charger utilization to be low in early years, and higher in
the future, you can argue that for S0KW DCFC, higher utilization

aventualy solves the market failure for DCFC. This may or may
not be sufficient to result in third-party investment in 50 kW DCFC.
The fact that 50 KW DCFC is not profitable in every utility sanice
territory and at all levels of utllization will make it difficult to build a
truty comprehensive DCFC network and make a mose fragmented
niatwork maore likely,

Demand charges are more of a barrier for higher-capacity DCFC,
which many industry exparts expect will be needed in the futurs
to allow for faster charging rates, For 150 KW, 350 kW, and 450
KW DCFC, a minority of utlity demand charge tariffs allowed for
profitable operation, even at utiization levels as high as 10 charges
par day.

QOur analysis makes clear that demand charges are a barrier to
the widespread avadability of DCFC, It also makes clear that this
is not simply a chicken and egg problem that will be solved when
there are more EVis and higher levels of utilization at the chargers:
demand charges are higher still for higher-capacity DCFC and
challenge the economics of operating these chargers even at
higher levels of utiization.

Figure 2: The Minnesota to Michigan corridor segment of the 1-94 highway that was the focus of the data analysis discussed in the

lysis section of this white paper
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Literature Review

The literature presents a strong argument that the availability
of adequate public charging is a pre-requisite for increased
[EV adoplion and a lack of adeqguate charging can halt further
advances. Although studies demonstrate that a high percentage of
charging occurs at home during the right or during the day at work
when workplace charging is available, there will still be a need for
public charging for certain types of driving and the preferences and
naeds of certain drivers. This might include those without access
to home or workplace charging, people who are able to charge in
a garage but occasionally take a longer road trip and must charge
along the way, and fieet operators who drive too many milesina
day to rely only on Level 2 charging.
A study by Idaho National Laboratory evaluated the charging habits
of people driving 8,300 EVs over three years and found that typical
EV drivers charged at home 84-87 percent of the time.® Crivers
with access to charging at their workplace (a small percentage of
the overal sample) charged at work betwean 32-39 percent of
the time. Although most EV drivers charged mostly at home, only
a small percentage of EV drivers {5-13 percent] charged solaly at
home. This implies that public charging is infrequently used but
its availsbility is still desired by most EV drivers. In particular, it
appears that DCFC is critical for enabling trips further from home
or work, as the study found that DCFC stations were usad much
more frequently than typical public Level 2 stations, The most highly
utilized DCFC stations tended to be located close o interstate
highway exits, suggesting that they are being used to enable
longer-distance travel. Anecdotal evidence from charging station
operators suggests increased utilization of DCFC by ride-haling
{e.0. Lytt, Uber) drivers corverting to EVs and needing DCFC to
extend a working shift. DCFC can also be part of the solution for
offering charging to multi-unit dwellers.
Many analyses demonsirate the potential benefits for utiities and
utility customers from home and workplace EV charging and
generally focus on Level 2 charging, According to a previous MTEC
white paper:
"Electric vehicles offer the potential for benefits to
the electric system, for electricity consumers, and
for utilities themselves. Increased revenug from
growth in transportation electrification can supply
necessary investments to enable the transition to
a modern system, while turning the conventional
wisdom about stagnant load growth on its head.
Electric vehicles can add a significant additional load
without an equivalent increase in peak demand, thus

improving the utilization of existing infrastructure and
avoiding the need for significant new investment. ..
EV charging at night can increase load while only
minimally increasing the daily peak of the system,
thereby avoiding the need for new infrastructure
investment."” 1°

That paper also discussss the importance of “designing
technological or behavioral programs to enable optimal EV
charging.” It further reviews multipde studies demaonstrating benefits
for utility customers from increased EV adoption, with enhanced
benefits from managing EV charging load through technological
or behavioral programs, The majority of EV charging load today
occurs In home or workplace settings and is either Level 1 or 2.
Home and workplace Lavel 2 lends itself wall to managed charging
through behavioral or technological programs dus to the likelihood
that cars will park in those sattings for longer than their required
charging time. Managed charging options, whether they are time-
of-use rates or chargers with load control capabilities, are generally
low cost to implement. Not all charging settings are conducive
to managed charging. DCFC, in particular, lends itself less weall to
the managed charging paradigm, especially when prioritizing a
positive customer experience. DCFC customers are more kely to
require an immediate charge and less likely to tolerate delays or
curtaiments. Managed charging strategies may be possible with
certain uses of DCFC such as night-time charging of fransit buses
and school buses. Some utilities, like Pacific Gas and Electric,
are trying to sirike a balance by creating DCFC rate structures
that have some differentiation based on time-of-day. A variety of
aged and ged charging gies will be necessary to
serve all users of DOFC.
A range of studies attempis to establish a causal relationship
between DCFC availability and EV adoption, Searle et al. conductec
regression analysis on a range of variables and found that total
EV sales share was positively correlated with EV model avadability,
public charging availability per capita, and median household
income and found that the comelation was statistically significant.”
Cther studies (Bakker et al. 2013"; Tistge et al, 2016"; Lutsey at

10 Great. T

“Bwctic Utity Foles in [ inciples oy
Uity EV Program Design.” Apr 2018, hitps/Awww betisenongy o/ wh-coniat/
upkoads 201BD4/MTEC: Whits_Paper_Apr_ 20181100 (accessed November 2015
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al. 2016"; Viergis and Chen, 2014%; L et al., 2017 have similarty
found that although home charging is more heavily utiized, EV
adoption and public charging infrastructure are still linked. Searle et
al. postulate that infrequent converience charging “is still impaortant,
as it can increase the functional range, and, even when seldom
used, increase electric vehicle driver confidence to use the full
axisting range. Another interpretation is that the charging network
increases general awareness, understanding, or comfort about the
visibiity of the electric vehicles among prospective new buyers.”

NREL offers tha most comprehensive attempt to quantify the
“charging gap” around the country.” NREL analyzed the level of
charging needed to support higher levels of EV adoption—modaling
linear growth from today's level of EVs on the road to 15 milion
light-duty EVs by 2030, transtating to 2 percent of light-duty vehicle
salas, This includes a mixture of plug-in hybrid and full battery

14 Lnnsey Mic: S, Pater: Jin, Lingehi 15
MMMMTM Oetober 2016,

15 Vesgs, mmm ‘arsionsin LS. Pug-in Ekctric Vehicks
Marksta” Tranepestaton Studies. Universy of Calilomia - Davie. Ressarch
R@MU@JTS—F\'R-HQS Fovemibar 2014,

16 L, Sharguen: Tong, Lang: Ming, Jismuie: Zhou, Vil "The Market for Blectric Vehickes
Incirect E DCasgn” fihe A i

4o
|?vmaumwmmwmmm
“Hationad Pug-in Blactric Vehice Infra:
Lakoraiory, September

EVs with various ranges. The study assumed that 88 percent

of charging cccurred at home. Results indicated that 27,500
DCFC plugs (at 8,500 stations) will be needed, including 18,000

in cities, 4,000 in towns, 2,000 in rural areas, and 2,500 along
interstate comidors. For Level 2 charging, 801,000 plugs will be
needed, including 451,000 in cities, 92,000 in towns, and 51,000
in rural areas. According to NREL, there were 3,383 DCFC plugs
naticnwides and 36,339 Level 2 plugs as of the publishing date.
This understates the infrastructure gap for the Mideontinent region
because the vast majority of US public charging infrastructures is on
the coasts, Tesla's proprietary chargers are not included in these
numbers because thay can only be used by Tesla vehicles,

The NREL analysis goes inlo great detall on considerations for
DCFC corridor planning, including mapping traffic volumes and
trips to designated corridors, evaluating the distance to substations
to ensure adequate electricity infrastructure to support DCFC,

land awvailabllity for new DCFC, and other considerations, NREL's
state-by-state results are included in table 1. Comparing these
numkbars to current levels clearly show the gaps in the Midcontinent
region. In the region, there are currently 425 public DCFC plugs and
NHEL's analysis indicates that 4,020 will be needed by 2030. That
Is & gap of 3.595. A rough estimate of $60,000-$100,000 per plug
suggests an overall investment need of $215-360 milion over the
next 11 years,

Table 1. Plug-in Electric Vehicles (PEVs) and Charging Plugs by State: NREL 2030 Projections

State | Tolal PEVs | Total PEVS % PEV Workplace L2 | Public L2 Public DCFC | Public L2, Pubfic DCFC,
today™® projected, 2030 | projected, 2030 | plugs, 2030 | plugs, 2030 | plugs, 2030 | today today™

AR | 889 68,000 33% 2,300 1,800 140 52 10

1A 2111 59,000 30% 3,500 2,500 170 164 2

IL 17,336 555000 51% 16,600 8,700 880 B16 71

IN 4,638 210000 37% 6,700 4,700 410 270 30

KS | 1902 98000 39% 2,900 2,000 160 &64 20

LA 1,304 70,000 44% 2,000 1,600 170 84 7

M 16,444 258,000 20% 9,700 6,700 280 749 39

MN | 6902 228,000 43% 8,600 4,500 370 440 53

M2 | 5052 201,000 43% 5,800 4,100 370 1410 58

MS | 542 46,000 44% 1,400 1,100 130 30 7

ND | 226 13,000 26% 500 400 20 20 0

NE 1,458 53,000 37% 1700 1100 100 118 2

OH 10,604 333000 3% 11,900 8,000 620 430 95

SD | 335 21,000 28% 800 600 40 11 0

Wi 6,967 243,000 36% 7.800 5,500 450 227 31

18 Aiaes Public Polcy, "BV Hub,” July 2017, tftpefspoloy commndiev-huby! (accessed Nowmber 2018)

19 Aftas Publlc Polcy. July 2017
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DCFC Economics: GPI's Analysis

To Investigate the impact of utiity demand charge tarifis on the
econamics of DCFC, the analysis focusad on a specific corridor —
the M2M (Moorhead, MN, to Port Huron, Mi) corridor along
Interstate 94. This comdor was designated as an aiternative fusl
corridor by the Federal Highway Administration. Through a US
Department of Energy grant administered by the Clean Cities
Coalition, a collaborative group is currently working to plan and
build DCFC along this corridor, This analysis has already been used
by project partners in conversations with utilities about potential
projacts in their sarvice temitories.

Cities and towns of interest along the M2M part of the 1-94 corridor
were considered, with a focus on identifying towns roughly 50-

70 miles apart. These cities include Fergus Falls, Saint Cloud,

Figure 3: Cities of i with 10-mile buffers

and Alexandria in Minnesota; Hudson, Eau Claire, Tomah, and
Wisconsin Dells in Wisconsin; and Kalamazoo and Ann Arbor in
Michigan. Major cities ke Minneapolis, Saint Paul, Mitwaukse,
Chicago, and Detroit were not considered as these cities already
have multiple DCFC stations available for EV charging (figure 3). For
this study, we only looked at DOFC stations that are compatible
with all EVis and thus excluded Tesla superchargers that are only
compatible with Tesla automobies,

A 10-mile buffer around each of the cities being considered was
used to identify utifities with servics territories along the 1-94
corridor. The electric rate schedules of these utilities were then
compiled, as discussed further below.

1o Expanding Fast Charging Infrastructure in the Midcontinent Region 9
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Figure 4; Cities of interest and utility territories within a 10-mile buffer

i

Data collection

Information was collected for 57 electric senvice rate schedules for commercial and small industrial customers across 30 utiiies along the
M2M corridor. Rates were classified by applicable demand levels represanting various levels of DCFC capacity currently on the market or
expected to be in the near future: S0KW, 100 kW, 150kW, 350kW, and 450kW or above. It is assumed that high-capacity charger |evels
are an adequate representation of co-located chargers, For example, a leve! of 150kW could represant either a single charger or three co-
located S0RW charges.
For each rate schedule, tha g ion was

* minimum and/or maximum demand level —kW

+ customer/faciities charge—$%

* enargy charge (summer, winter, shoulder as applicable)—3/KWh

+ demand charge (summer, winter, shoulder as applicable) —S/KW

+ periodicity of each rate component (i.e., monthly, annual, etc)
While most utilities base their demand charge on the demand (kW) measured for a billing manth that is required to supply the maximum
15 minute-average amount of energy used by the customer in a biling manth, some, but not all, utility rates vary across the seasons of the
year. A rate may include a summer season, winter season, shoulder season, or combination of the three. This information was captured and
compiled into a database,
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Charging Scenarios

A total of 165 charging scenarios were created, varying three
varigbles: demand level (kW), utiization (charges per day), and
anergy use (KWh) per charging session. Demand levels reflect
typical combinations of one to three DCFC plugs: S0KW, 100KW,
150KW, 350KW, and 450 KW. Utilization was varied from 0.5 to 10
charges per day. This time-agnostic approach enables this study to
examing both near-term and long-term economic viability of DCFCs
as utilization rates are cumrently low but expectad to increase as EV
hout the region. Energy usages of 12,
14, and 16 KWh per charging session were also modaled,

Modeling Assumptions
in addition to the variables used to define the scenarios used in this
study, other operating assumptions wene needed to perform an
annual cash fliow analysis. The non-electrical costs associated with
operating a DCFC in the Midcontinent region were held constant
across all modeling scenarios to isolate the effects of variation in
utility rate design on DCFC economic viability. These assumptions
are:

+ annual scheduled maintenance: $2,200/year

* insurance: $300/yaar

* celiulr fees: $150/year

+ networking fees: $300/yvear

» capital cost: $1000KkW of installed DCFC capacity

Note that capital cost was varied in a sansitivity case to explore the
impact on project viability of policy options to lower or efiminate the
capital cost born by project developers. To amertize capital costs,
we assumed a 10-year period and a 3 percent annual inferast
rate.®

The model also includes income assumptions that are separate
from the electrical cost assumptions to reflect the fact that many
states do not allow the sale of electricity by non-utilities and require
that DCFC developers instead sell “charging time.” These income
assumptions includs:

* connection fee: $3/charging session

* par-minute charging time fea: 50.20/minute of charging

In reality, the operator of a charging station will charge rates
depending on thalr own business model, These example rates.
are meant 1o represant a generalized Midwestern charging station
and arg not meant to reflect any particular charging operator. An
average connection length of 17 minutes was assumed for all
examined scenarios. Thase values were also held constant across
all scanarios modeled to isolate the effects of variance in utiity rate
design on DCFC economic viability.

Thess economic modeling assumplions represent a generalized

or average business model for a typical charging station operator,
but costs and rates charged to customers do vary. GPI has built an
Interactive web tool that allows any user to sat their own rates and
view model results in real time. Please contact the study authors if
you are interested in using this tool.

Mode! Calculations

An annual cash flow was calculated that included annual electrical
costs and revenue driven by assumed charging behavior, and
non-electrical costs associated with operating and maintaining
the charger, Equation 1 below describes the summation used to
calculate annual cash flow, where CF is the annual cash flow, |

is annual income, EC are the various electrical costs, CCs the
amortized annual capital cost, and OO0C is the annual operating
costs not included in the electrical costs.

Eq 1 CF=1-EC-CC-00C

Eg2. 1= [(cpd » f) + (cpd » mf « t)] » 365

Equation 2 describes the annual income of the DCFC whese cpd

i= the number of chargas per day at the modeled DCFC, fis the
connection fea, mf is the per-minute charging fee, and { is the
charging time. Thess revenue components are multiplied by 365 to
determine annual income.

Eqd EC = (cpd sepcsvr)sd+ [(dl =dr) + fc+cc]l*m
Equation 3 describes the annual slectrical costs of operating the
DCFC where epc is the energy use per charging session (in kWnj,
vris the velumetric rate (2%Wh), of is the demand level of the
DCFC (in kW), af is the demand charge rate (S/&W), fc is the annual
faciities charge, and c¢ is the annual customer charge. Volumetric
charge costs are incurred daily (d) while demand charge costs are
Incurred monthly {m). Note that the appropriate volumetric and
damand rates are applied in the modsl within this summation for
summer, winter, and shoulder periods for each ulility. The periods
are then summed to calculate annual costs.

CC:(dItC!S)’[i"'(;)]

By 4 14im-1)
Equation 4 describes the amortized annual capital cost incurred by
the project developer, where Cls the assumed all-in capital cost of
a DCFC per kW of installed capacity, 5 is the share of the capital
cost the project developer Is responsible for?! {is the assumed
interast rate, and n is the assumed amortization period. Note that s
Is held constant at a value of 1 except in tha sensitivity cases.

Eqs. 00C =sm+1+cf +nf

Equation 5 describes the annual operating costs for the DCFC
whera sm is the annual schaduled maintenance cost, /is the annua
inswrance cost, cfis the annual cellular fee, and nf is the annual
networking fee.

20 Johnson, Charke. Waker, Jorathan, “Peak Car Ownershipe Tha Markst Opportunity
of Ekectric d ioss,” 2017, i rant/

e/ 20T0E Moty PeakCarunershin Raport201T pt b
2018)

21 The alows the <
betwsen muliple engaged enidies.
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Results

Resuits for annual cash flow in over five thousand scenarios and
configurations (165 charging scenarios, across mary utility rate
schedules) were calculated according to costs from volumetric,
demand, customer, and facilities charges for each of the utility rates
for which data was collected. The results demaonstrate generally
difficult economics for DCFC station operation at current utiization
rates. Cash flow to the station operator positively increases with
greater ulilization levels, as usage increases from one charge per
day to 5 or 10 charges per day, Costs, however, are highly sensitive
to charging level (50 KW, 150 KW, 350 KW, and 450 kW) and the
resulting demand charge from the utility. Increased charging levels
provide significantly faster charging times while delivering the same
amount of ensrgy. Most utility rate schedules considered In this
study incurred both demand charges (per peak KW) and energy
charges (par manthly KWhj at power levels of 50 kW and above,

Figure & demonstrates the impact of utilization rates at 50 KW
DCFC stations operating throughaout the study area, Each circle

reprasants a unique utility rate schedule, where the size of the circle
represants the cost incurred through customer and facility charges,
which are placed along the axis according to their energy charge
(vertical axis} and demand charge (horizontal axis), Green circles
represent a DCFC station that can break evan or profit under their
particular utility rates at each chart's power level (kW) and utlization
rate (charges per day), Red circles represent stations where costs
exceed revenuas and thus operate at a loss.

As saen in figure 5, low-utiization rates present challenging
economics for DCFC operators. As utilization increases, more
stations begin to break even or make a profit. At 5 charges per day,
about half of the utiity rate schedules in this study provids favorable
economics for DCFC operators at the 50 kW demand level, Those
utifities which hawe higher than average demand charges (above

56 / kW) still present challenging economics until higher utilization
rates, Al charging levels of 50 kW, DCFC stations at all utilities in
this study would break even of profit at 10 charges per day,

Figure 5. Break even performance of 50 kW DCFC stations under each utility rate with i ing utilization (charges per
day). Red circles are stations where incurred annual costs are greater than revenues. Green circles are stations that break even or
profit.
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Figure & compares the performance of varying charging levets

at higher utllization rates. The 50 kW DCFC stations break even
or achieve profit at 10 charges per day under all utility rate
schedules considered by this study, Higher power levels (faster
charging) present more dificult econcmics under the current rate
dasign paradigm. Upgrading from 50 kW to 150 KW results in
DCFC stations no longer breaking even in more than hall of utility
rate schedules, The numbser of utiity rates that offer tavorable
econamics continues 1o decling at 350 kW and 450 kW, This is

a result of demand charges, which are determined by the peak
demand seen at the tacility for each month, typically measured
across a single 15-minute interval, A single charger aperating at its

full capacity of 50 KW will incur a corresponding demand charge
{between $2 and $14 per kW) for 50 kW sach month.

This analysis found that demand charges are one of the most
significant cost factors in DCFC operation, As sean in figure 6,
DCFC economics are challenging at higher power levels such as
350 KW and 450 kW, where nesrly all stations that break even
or profit are those operating in ulility territories where there is no
demand charge.

To determing the relative impact of each cost component, the

volumetric energy costs, demand charge costs, and fixed costs
wera calculated for up to 10 charges per day at each power lavel.

Figure 6. Break even performance of DCFC stations under each utility rate schedule at 10 charges per day with increasing charging
levels (50 kW, 150 kW, 350 kW, and 450 kW). Red circles are stations where incurred annual costs are greater than revenues.

Green circles are that break even or profit.
50 kW 10 Charges/Day 150 kW 10 Charges/Day
3018 30,16
5014 50.14
$0.12 50.12
. £
% 5010 @ 5010
o - 2 -
& sooe » & & soos
2 e & ° 5 c o ®
5 so08 ® ‘ O %006 .. ‘
= =
= 8
g soos @ ® § w00 ] ®
w5002 ul 5002
$0.00 S0.00
0 52 L] £ #3100 $12 514 516 0 52 34 S 8 310 512 M4 SE
Demand Charge /KW Demand Charge S/kW
350 kW 10 Charges/Day 450 kW 10 Charges/Day
3016 $0.16
5014 s0a4 |
£ son2 ' £ o '
=000 3 010 §
% sooe o .~ % 5008 Lt .$
£ F 4
8 sooe ’it 8 soon ,ﬁr
& soo4 L[] * B so0e 3 %
L] g L]
W so0z w so02
3000 5000
LT - 34 6 $ s10 %12 514 %18 w2 4 38 8 $10 $12 514 SIE
Demand Charge SkW Demand Charge S/kW
Analytical Paper: O ing Barriers to Expanding Fast Charging in the Midcontinent Region 13



152

Figures 7 and & presant the resulting cost components. In each
case of charging level, demand charges remain constant across
all utilization levels while volumetric charges grow with increased
utifization. Assurming that charging station operation would not
excesd the total power capacity of the charger, a 50 kW charger
would not incur demand charges (per KW) that exceed the 50
KW demand level, Growing utilization does increase the amount
of energy that is delivered 1o customers, however, and thus the
volumetric energy charge (per KWh also increases.

A 150 kW or 350 KW DCFC station may deliver the same amount
of energy over a time period as a 50 kKW DCFC station, Thus,
volumetric enargy charges are not comrelated with charging power
levels and remain flat as charging level increases to 150 kW, 380
KW, 450 KW, and so on, Demand charges, however, are intrinsically
correlated with charging power levels, resulting in significantly

Increased demand charges with upgraded power lavels. A
comparison of the annual electrical costs charts in Figures 7 and 8
shows that while volumetric energy charges can be seen increasing
with utilization rates, the increased demand charges are of much
higher magnitude as the power level is increased.

The share of costs charts in figures 7 and 8 also report the

share of fixed costs, which include the non-electrical costs of
running a DCFC station (such as payment system software

and communications). For lower-power levels such as 50 KW,
fixed costs do represant a significant portion of overall costs. As
utilization increasas, however, costs incumed by volumetric energy
charges oulpace fixed costs. Additionally, as power levels increass
to 150 kW, 350 kKW, and 450 kKW, the costs incurred by demand
charges reprasent by far the largest share of the total cost.

Figure 7. DGFC station costs by charges per day: 50 kW and 150 kW chargers

Annual Electrical Costs 50 kW Share of Costs

SO0 T CaDE 100%
518000 | WORMmand Change 0%
16,000 B0%
$14,000 70%
512,000 60%
10,000 0%
5,000 0%
5,000 W%
$4.000 0%
2,000 10%
s o%

1 2 3 4 5 & 7 & 8 10
Charges / Day

Annual Electrical Costs

WVaimetc Cege.
mDermand Charge:

Changes { Day

150 kW

1 2 3 4 5 8 7 8 8 10
Charges { Day

m(emand Charge  wEnergy Charpe = Fved Costs

Share of Costs

Charges | Day

aCemand Charge  mEnegy Charge = Fixed Costs

GREAT PLAINS INSTITUTE | July 2019



153

Figure 8. DCFC Station costs by charges per day: 350 kW and 450 kW chargers

Annual Electrical Costs 350 kW Share of Costs

w\ohimettic Chistge 100%
#Demand Chage 0%

Annual Electrical Costs 450 kW Share of Costs

wehretic Charge 100%
B Démand Chane s0%

BO%
TO%
B0%
S0r%
0%

20%

10%
o

~
®
o
a

Analytical Paper: Barriess to E: ding Fast Charging Infrast in the Midconti Reqgion 15




Figure 9. D

154

i charge share of DCFC station costs across kW power levels
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Figure 9 demonstrates the impact of both increaged utifization
and increased charging rate power levels on the demand charge
share of DCFC station costs. In all power levels, increased
utifization will decreasa the share of demand charge costs as the
ameunt of energy supplied by the DCFC increases. At 50 kW,
increasing utilization by a factor of 10 from one charge per day to
10 charges per day will decreass the demand charge share by
about 15 percent from 38.5 percent of total costs to 23.3 percent,
At 450 KW, the shars is reduced by only about 12 percent, from
849 percent to 73.2 percent. Meanwhile, upgrading charging
power lavels from 50 KW to 460 KW (by a factor of 9) results in
significantly greater growth in demand charge share of total costs.
At a low utilization rate of 1 charge per day, the demand charge
share increases by 46 percent from 38.5 percent at 50 kW to 842
percant at 450 KW, At higher utiization rates, a similar increase of
about 50 percent |s seen, with the demand charge share of total
costs of 23.3 percent at 50 KW growing to 73.2 percent at 450 KW,

It is claar from these resulls that demand charges are a primary
factor in DCFC station economics, representing the majority of

costs in most scenarios studied by this analysis, As a result,

the demand charges present In utility rate schedules are a key
determining compenent of a DCFC station's ability to break even or
generate profit. Figure & above demanstrates that the only DCFC
stations able to break even at higher charging rate power lavels are
those that are subject to utility rates with reduced or no demand
charges,

Figure 10 flustrates the break-sven threshold of DCFC stations at
utiization rates between 2 and 10 charges per day, The horizontal
axis reports feasible demand charges along the breakeven
thveshold lines, while the vertical axis reports feasible enargy
charges, At each utiization rate, a DCFC station would be expected
to braak even at energy and demand charges anywhere along
that line. The average of energy and demand charges rate {about
$0.07 / KWh and $6.6 / kW) studied in this analysis along the M2M
corridor is shown as ared dot. According to the placement of the
average rate schedule, & 150 kW DCFC station operating in the
M2M Corridor region would need a utilization rate between 7 and 8
charges per day to economically break aven.
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Figure 10: Break-even thresholds by utilization rate at 150 kW
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Table 2: Charges per day needed to break even with and without capital costs

Break Even Charges Per Day
Charger Level [ including Excluding
Capital Cost Capital Cost
50 kW 7 4
100 kW 14 7
150 kW 18 9
350 kW 40 19
450 kW 51 24
Based on modaled average rates

The capital costs of DCFC construction and instaltation are a
slgrificant expense. Depending on the business plan and mode
of operation for a particular DCFC, capital and operation costs are
often coverad by two separate entities. DCFC stations considarad
in discussions that occurred as a part this analysis were often paid
for by grants or sponsorships, or were covarad by the site host
while operated by an EV charging station service provider, Thus,
the operational costs discussed by this paper generally do not

Analytical Paper: Overcoming Barriers to Expanding Fast Charging Infrastructure in the Midcontinent Region

include financed or amortized capital costs. Figure 10 illustrates
the impact of including amortized capital costs in the break even
considerations for 50 KW, 150 kW, and 350 kW DCFC stafions,
with the average M2M cormidor rate schedule shown as a red circle
The overall impact of including capital costs in annual finances is
an increase in the utlization rates required to break even. At power
levels above 150 kW, utilization rates greater than 10 charges par
day are required for positive financial performance.
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Figure 11: Impact of capital cost on DCFC station break even threshold
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Case Studies

This section discusses specific approaches to demand charges by different utilities that try to strike a balance between protecting the
electricity systemn and utility customers from highty variable load, while also creating economic conditions that allow DCFC to operate and
caplure the benefits that result from increased EV adoption enabled by DCFC availabiity.

Case Study: Xcel Energy's “Rule of 100"

As noted above, DC fast chargers may often result in high peak demand (kW) due 1o their power level while not actually using very large
ameunts of energy (kWh), Under standard rates posted by most of the utilities in this study, this can result in high demand charges that make
the economics of operating a DCFC station difficult until utilization levels increase. As this situation may arise at facilities in other industries or
sectors, some utilities have established procedures for balancing high demand charges when usage is relatively fow. The study authors spoke to
Ycel Energy to hear their perspective of the need and usefulness of such demand charge adjustments.

In some areas of its service territory, including Minnesota, Xcel Energy has established a “demand limiter” provision that limits the billable kW
quantity used to calculate demand charges. This provision applies when a customer has a relatively high level of peak kW demand compared to
their total KWh energy usage. It functions to effectively cap monthly customer bills to an average price per KWh.

demand limiter _ demand charge
average price ~  CTeT9Y charge + —grri—

The demand imiter provision produces & maximum average price that is simply the total of the energy charge and the demand charge divided
by 100 hours. For example, with an energy rate of 5 cents per kWh and a demand rate of $10 per kW, the maximum average price is the total
of & cents per kWh energy rate and 10 cents per kWh from the demand rate (based on $10 per kW divided by 100 hours), which is 15 cents per
kWh

Volumetric  Demand  Demand Effective
Charge  Charge  Limiter Energy Rate
$.05 $10 % 1 _ 505 e $10 5015
kWh kW T 100 hours | — kWh T kWh — kWh

Example rates, not meant to convey actual utility rates

Prior to the dermand limiter provision, a specific fixed maximum price per KWh was used, Because this required a manual reset for each change
in energy or demand rates, the demand limiter provision was developed to automate the process and eliminate the need for a separate maximum
price rate component. In addition to administrative simplicity, the provision also provides a directly recognizable revenue impact by its effect on
histerical billed demand quantities.

The relative level of peak demand and energy use is measurad as “hours use” (which is the measure used in the demand limiter provision

for 100 hours uge) and is calculated by kWh divided by kW. Load factor is another more common measure of the relationship between KWh
energy and kW demand, which is derived from the hours use measurement. For axampla, 100 hours use out of a total 730 hours for a month is
approximately a 14 percent load factor,

Xcel's demand Bmiter provision provides a reasonable and practical cap on the average price per kWh, which can otherwise be excessive when
customer usage at a very low load factor is applied to a demand-billed rate schedule. There is a widely recognized cost basis for the limiter
pravision. At the charging session lengths and utilization levels studied in the analysis for this white paper, DCFC stations load factors reached
a maximum of 11,5 percent while having relatively high peak demands. As customer load factors progressvely decline from an average lavel
across the customer base, the probability of a customer peak demand eecurring during a system peak times drops at a faster rate than the
load factor. This relationship is known as the “Bary Curve” in the electric utility industry. This cost basis applies to generation and transmission
system costs, but not to distribution system costs.

Analytical Paper: Overcoming Barrlers to Expanding Fast Charging Infrastructure in the Midcontinent Region 19
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Case Study: Pacific Gas & Electric Commercial EV Rate Proposal

Pacific Gas and Electric (PGAE) is working on new commercial EV rate plans 1o support EV adoption. These rates propose to usa a monthly subscription model
while eliminating demand charges. PGAE is tentatively planning two commercial EVs (CEVs): CEV-Small for charging instafiations up to 100 kW and CEV-
Large for charging installations over 100 kKW,

PG&E Commercial EV Rate Plans
CEV Small CEV Large

Up to 100 kW Over 100 kW
Smaller workplaces & multi-family | Fleets, large commercial spaces,

dwellings fast charging
Options for secondary and primary

voltage service
Lower Cost$ / 10 kW Higher Cost $ / 50 kW

The CEV rate includes a consistent monthly subscription charge based on the customer's chosen power (kW) level and an energy usage charge based on time-
of-day pricing. Charging is actually cheapest mid-day, when renewable energy generation is at its highest an PGAE's system. Customers do pay an overage fee
if their power level exceeds their subscribed fevel,

Replacing demand charges with a consistent monthly subscription fee can greatly alleviate many of the concems and uncertainty with demand charges.
Based on PGAE's modefing, the CEV rates provide EV charging at significantly cheaper costs than the equivalent gas or diesel prices, as well as their curent
commercial and industrial rates.

Mote: the PGAE rates proposed here are preliminary and subject to California Public Utilities Commission review,

@ GREAT PLAINS INSTITUTE | July 2019
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Discussion

According to a review of the existing literature, availability of DCFC is critical to enabiing increased EV adoption. Even though the majority
of charging by EV drivers Is home and werkplace charging, publicly accessible DCFC infrastructure is necessary for enabling adoption and
necessary to allow for longer trips,

Lewvel 2 charging at home and work offers the greatest opportunity for managed charging to offer grid benefits, for example by avoiding on-
peak charging, increasing off-peak charging, and Integrating off-peak generation of renewablas. The benefits of managed Level 2 charging
for the electric grid may not be as large without the existence of DCFC to remove & significant barrier to increased adoption.

By studying actual utility rate structures for a variety of utiliies across the 1-84 corridor from Minnesota to Michigan, we were able to model
the likely economics of operating DCFC based on realistic assumptions about capital and non-energy operating costs and usage. We
fearned the following:

» Relatively low usage in the near-term translates to relatively low revenue from usars,

* Demand charges are a high parcentage of the overall cost of operating DCFC, as compared o energy costs and non-energy
operating costs. This is exacerbated with higher-power and faster DCFC equipment.

* With lower capacity DCFC {S0kW), profitability is inked with utilization rate and is highly variable based on demand charge tariffs. A
50 kW DCFC operates profitably in none of the utility senice territories at 1 charge per day and all of them at 10 charges per day.
Because charger utilization is expected to be low in early years and higher in the future, higher utilization could eventually solve the
market failure for DCFC at 50 KW, This may or may not be sufficient to result in third-party investment. The lack of profitability of 50
KW in every utiity sarvice territory and at low to medium levels of utilization will make it difficuit to build a truly comperehensive DCFC
network and make a more fragmented network more lilkehy.

Thea barrier to economic feasibility presanted by demand charges is greater for higher capacity DCFC, which many industry experts
expect will be needed in the future to allow for faster charging rates. For 150 kW, 350 kW, and 450 kW DCFC equipment, a minority
of utility demand chargs taritfs allowed for profitable operation, even at ulilization levels as high as 10 charges per day.

Thare is a high dagrea of variability among utilities in terms of their demand charge tariffs. Some utilities have more “DCFC-frisndly”™
tariffs that result in DCFC systems operating profitably across a wider range of operating conditions (see this paper’s case studies
from Xeel Energy and PGAE). Many utiliies have demand charge tariffs that make it difficult for DCFC to operate under many or most
utiization levels.

It is expected that DCFC systems will have low-utilization rates near term, and for utilization to increase over time as EV adoption
increases (which will be enabled in part by increasing access to DCFC and network effects of bullding more chargers). Qur analysis
suggests that the conditions that are likely to facilitate increased DCFC availability in the region are a combination of reducing DCFC
capital costs, which could come through state or utility cost-share in combination with private investment, and adjusting demand
charge tariffs,

Demand charges exist for a reason and all utilities will have a different approach to this challenge based on their individual system and

customer base. This analysis is not intended to create a "one-size-fits-all” approach, but to give utilities and reguiators informational tools tc
addrass this problem in the way that works best for their system and customers.

Analytical Paper: Overcoming Barriers 1o Expanding Fast Charging Infrastructure in the Midcontinent Region 2
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Abstract

The imperative to decarbonize long-haul, heavy-duty trucking for mitigating both global climate
change as well as air pollution is clear. Given recent developments in battery and ultra-fast charging
technology, some of the prominent barriers to electrification of trucking are dissolving rapidly. Here
we shed light on a significant yet less-understood barrier, which is the general approach to retail
electricity pricing. We show that this is a near term pathway to $0.06,/kWh charging costs that will
make electric trucking substantially cheaper than diesel. This pathway includes (i) reforming demand
charges to reflect true, time-varying system costs; (ii) avoiding charging during a few specific periods

(<45 hinayear) when prices are high; and (iii) achieving charging infrastructure utilization of 33% or
greater, However, without reforming demand charges and low utilization of charging infrastructure,
charging costs more than quadruple (to $0.28/kWh). We also illustrate that a substantial share of
current trucking miles within select large regions of the United States can be reliably electrified without
constraining electricity generation capacity as it exists today. Using historical hourly electricity price
and load data for last 10 years and future projections in Texas and California, we show that electricity
demand is at least 10% lower than yearly peak demand for at least 15 h on any given day. In sum, with

electricity rates that closely reflect actual power system costs of serving off-peak trucking load, we
show that electric trucks can provide overwhelming cost savings over diesel trucks. For reference, at
diesel prices of $3.16,/gal and charging costs of $0.06 /kWh (inclusive of amortized charging station
infrastructure costs), an electric truck’s fuel cost savings are 5251 000 (NPV), providing net savings of
$61 000 (18% of lifetime diesel fuel cost) over the truck’s lifetime at battery price of $170/kWh, or up
to 5148 000 (44% of lifetime diesel fuel cost) ata battery price of $100,/kWh (figure 1).

1. Introduction

The imperative of decarbonizing long-di e, heavy-
duty trucking to mitigate global climate change and
reduce air pollution is clear. For instance, medium- and
heavy-duty trucking—almost entirely diesel-based—
contributes 23% of ULS. transportation-sector green-
house gas (GHG) emissions (US EPA 2015); heavy-duty
trucking is expected to contribute a third of transporta-
tion NO, emissions by 2025 (US EPA 2018). In
developing countries, this sector has an even larger
impact—for of India’s portation emis-
sions, heavy-duty trucking contributes 41% of the CO,

© 2019 The Author(s), Published by [0 Publishing Lid

and 35% of the NO, (Guttikunda and Mohan 2014).
However, technological constraints and economic con-
ditions have generally suggested that clectrifying this
sector is challenging.

The emerging reality is different. Two recent devel-
opments suggest that two widely understood barriers to
electrification of long-distance trucking have dimin-
ished substantially. One is the reduced cost of battery
storage. By the end of 2017, lithium-ion battery costs
had fallen more than 80%—to $176 per kilowatt-hour
(kWhj—relative to their cost in 2010 (Goldie-
Scot 2019). Costs are expected to continue fallings a cost
of $100/kWh is expected by 2026 according to BNEF
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NPV of fuel cost savings with electrification ($)
$300,000
$250,000
$200,000
$150,000 Incremental cost of a 500-
mile range electric truck
$100,000
$50,000
$- _
$0.05 $0.10 $0.15 $0.20 $0.25 -
$(50,000)
$(100,000) Unit charging cost ($/kWh)
Figure 1, Flectric truck fuel ing it charging costs. At charging casts of $0.06/KWh (inclusi
conts), an electric truck’s fuel cost $251 000 (NFVY, p g 501561 000 (1% of lifetime diesel fuel cost) over the
truck’s ifetime at battery price of $170/kWh, or upto$1 flifietimne diesel fuel cost) ata $100/kWh. Notes:

cost he cost of a 1000 KW b I

Fulcmlsavu:pmbmdon&) 16/ gal diesel, 5.9 mi gal ;tuctl‘ndc!’ﬁamc)‘.mdl 1 kWh mi :knmfuclcfﬁcuncy Incremental
$170/kWh (top of range) or $100,/kWh (bottom of range).

(Curry 2017), and by 2020 according to Tesla (Hol-

ec ist Severin B ‘the single highest con-

land 2018). The other develop is the d ically
lower cost of electricity generation due in part to solar
and wind technologies that are now at parity with or

hour of the billing period is not the only, and
may not even be the primary, determinant of the custo-
mer’s overall contribution to the need for generation,

and distribution capacity.’ Instead, “time-
varying price schedules, . .can easily be designed to more
effectively capture the time-varying costs that a custo-

cheaper than coal g ion on a levelized cost basis.
While declining namnal gas pru:l's have played a larger
role than bles in g wholesal cm.'gyprl-
ces (Wiser et al 201?} hlgh p ions of mer imp

are expected to drive substantial drops in wholesale pri-
ces in the furure (Seel er al 2018). These changes—cou-
pled with the fact that several large automakers are
developing multiple long-range electric truck models,
and ultra-fast charging technologies are being commer-
clalized—suggests that truck electrification is not unrea-
listic in the near to medium term.

However, the presumed need for electric trucks to
charge via direct-current fast charging (DCFC) would
likely incur significant electricity demand charges,
which could make electric trucks uneconomical. Elec-
tric utilities commonly employ demand charges, which
charge customers on a $/kW basis for their maximum
instantaneous consumption in a given period. The justi-
ﬁcatlon fnr demand chargcs is that l.hc utility must
i and,/or
distribution capaﬂt'_v 1o serve the customer at all times
(Wood et al 2016). Yet non-peak-coincident d d

thesystem’ (B in2016).

Given this context, the focus of this paper is twofold.
First, we illustrate that it is feasible for trucks to avoid
charging during peak demand hours, when the power
system is truly constrained. For example, using historical
hourly electricity price and load data for the last 10 years
and future projections in Texas and California, we show
that the demand is at least 10% lower than the yearly peak
demand for at least 15 h on any given day. Further, we
show that a substantial share of total annual trucking
miles within select US regions can be electrified using the
current grid configuration with litde or no impact on grid
generation capacity, and thereby little impact on genera-
tion cost to current electricity consumers. We demon-
strate this through a detailed analysis of available system
capacity during each hourly interval from 2010-2018 for
Texas and California independent system operator (150)
regmm, as well as under alternative future scenarios with

charges are levied dless of whether an individual
customer’s peak coincidences with system peak and
imposes additional costs on the grid. As stated by

ible electricity g
Second, we estimate the achievable cost of electric
truck charging to illustrate the importance of appropriate
electricity prices to making electric trucks economically

2
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Table 1. Unitch t model, Capital MW costs levelized over 20 year lifets { baseline 33% capacity utilization (with
sensitivity of 10% utilization) using 7% cost of capital”,
hod i hod for customer in Estimation method for
Costcomponent customer in ERCOT SCE territory within CAISO direct-access customer in CAISO
Modeled as the unit charging cost for - Modeled as the unit chargingcost  Modeled as the unit charging cost for a
aretail customer able to nccess fiora lclmlcuslomcronb(is retail customer able to access
wholesale energy prices in ERCOT  real -time pricing program. Rea wholesale energy prices in CAISO
territory. Realistic under current listic under current regulation. territory, but {1} paying the same
regulation. T&D charges asin ERCOT, and (2)
ol paying for resource adequacy.
Mot realistic under current regula-
tion; modeled tounderstand the
impact of not paying for capacity
expansion if charging exclusively
Electricity Generation  Modeled as the pricearetail clectric  Modeled as the pricea large custo-  [lustratively modeled as the price an
provider would pay to pass mier connected at the transmis- rnﬂmfscrvbcc provider would pay
through the real-time price to a sion level would pay on SCE's gh the real-time price
retail customer: $27/MWh" 2017 real-time price tariff: mndjn:l aoczsscus!mnr. not
538/MWh' including resource adequacy pay
mients: 534,/ MWh'
T&D Modeled as the T&D charges paid by - Modeled asthe priceofalarge cus-  Hlustratively modeled as the T&D
a transmission-connected custo- tomer connected at the transmis-  charges paid by a transmission-
mcn'n Oncor service territory, sion bevelon SCE's 2018 real-time  connected customer subject tocri-
ly at mon-eritical- peak iff: 549,/ MWh' tical peak pricing, charging only at
llmn:: S.,"M\‘\’h’ non-critical peak times: $2/MWh"
Infrastructure
Electrical equipment  Modeled as the average of best lectric vehicle suppl (EVSE) ken to be (1) the balance of

system (BOS) costs of grid- Ilcdslomgc and (2) industry-projected EVSE costs: $18/MWh"

Gridconnection cost  Modeled as the average U5, grid utility-scale solar ph ltaic (FV) projects: $5,/MWh'
Q&M cost \iodclcdasthccmofﬂ}m\«trlcr i aWpL‘ml 2ip cand inspection, aver-
aggd Futhmh n existing ic bus charging. d the els g insp costsofa PV plant, and
I nai §5/MWh
Install 1 Modeled as the installagi d with grid-tied storage phus land costs in California and Texas:
58/ MWhH"

* Based on recent California 10U rates of return (CPUC 2018

* Number modeled based on ERCOT energy prices from 2011-2018 (ERCOT 2018), ERCOT day-ahead lmrkcl clcnnngpnc:sl‘orap)cllr

(ERCOT 2019, SCID monthly fee from CAISO (California IS0 2015),

ith ERCOT staff, and i

* Number modeled based on SCE 2017 rate schedule TOU-8-RTP (Southern California Edison 20117), using 2017 LusAnggles temperature

data.
# Number modeled based on CAISO real-time prices from 20122008 (LCG C i

2018}, California RPS d

15 (CPUC, n.d.), REC:

prices (Pinko and Weinrub 2013), and CAISO fees(California 150 2015),
* Number modeled based on Oncor retail delivery tariff {Oncor 20171

! Nurber modeled based on T&D charges ins SCE 2017 rate schedule TOU-8-RTP (Southern California Edison 2017).

 Number modeled based on Oncor il delivery tariff (Oncor 20171,

" Number modeled based on utility scale solar+storage BOS costs (Fu ef al 2018), inverter lifetime (Enbar et al 2013), and industry
mlerviews,

! Humber modeled based on USul:Illy le solar grid TRENA 20163,

i 1 S ded based an 1
Number B/

costs from Foothill Transit, and industry interviews.

ical inspection costs for PV plants (Enbar et af 201 5), inverter (38&M costs (Enbar er al 2015}, PMI

¥ Mumber modeled based on the mmy: price of existing truck stops in Callforma and Texas (Interstate Frontage 201£) and grid-connected.

ge cost of installation labor and equiy EPC overhead, and Fueral 2018),

competitive. Specifically, we show why it is ial to building additional

align a retail consumer’s electricity prices with wholesale

energy market prices and with their true contribution to
buildout of system-wide generation capacity, We do this
by modeling scenarios with access to dynamic energy and
T&D pricing (in ERCOT and CAISO) and scenarios with-
out (in Southern California Edison territory) (see table 1),
W argue that, if trucks can avoid charging when the sys-
tem is truly constrained, they should realize much lower
electricity costs because they are not incurring the cost of

capacity, We do not con-

sider prices on environmental externalities in this analysis.
We also show how pricing is negatively interrelated with
low average utilization of charging infrastructure.

2. Methods and data

We investigate the cost of DCFC and the feasibility of
off-peak charging under different regulatory regimes.

3
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gical approach in order that it can be more easily replicated

g
for regions other than ERCOT and CAISO.

We compare (1) an Electricity Reliability Council of
Texas (ERCOT) direct-access customer, and (2) a full-
service customer within the Southern California
Edison (SCE) utility territory. We also envision (3} an
illustrative CAISO direct-access customer with mod-
ified delivery charges (table 1). We chose Texas
because ERCOT is among the most liberalized US
electricity markets (Stoft 2002): it is the only US 1SO
with both an energy-only wholesale market and full
retail competition. We selected California because it is
a leader in clean energy technology and policy, has
vertically integrated utilities, and its policies will likely
encourage the adoption of electric trucks. By compar-
ing two different states and two diffe I

First, we explain our analysis of historical price and
load data to determine the opportunities for off-peak
charging (section 2.1}, Separately, we present our basic
economic model for the cost of electrified trucking.
This model consists of calculating the unit charging
cost (section 2.2} and integrating it with the incre-
mental cost of truck clectrification (section 2.3) to
obtain an overall cost per mile for truck electrification.

2.1. Off-peak price and demand analysis

We analyze data on demand and wholesale energy
prices in ERCOT and CAISO to understand the
prevalence of off-peak periods that would support

B ¥
regimes (i.e. regulated utilities versus direct-access
customers), we highlight how differences in electricity
policy and regulation affect the economics of truck
charging. See figure 2 for a schematic depiction of our
approach.

truck ct Various definitions exist for the term
‘off-peak’; in this paper, we use it to indicate hours
with low demand relative to yearly peak demand (e,
hourly demand at least 10% below yearly peak
demand), and hours with low enough wholesale
energy prices to support competitive truck charging.
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In terms of demand, this use of the term off-peak
aligns with the concept of critical peaks—that is,
analyzing off-peak periods relative to truly extreme
system conditions rather than daily peaks that may not
reflect true system constraint.

We analyze historical demand and price data.
Determining if adequate off-peak demand windows
exist is the most fi | question regarding tariff
design, to sec if truck charging can avoid incurring
new generation capacity buildout on the electricity
system. Separately, determining if off-peak price peri-
ods consistently exist is important for determining if
low energy prices are available even on hot days with
extreme price spikes,

We also analyze hourly demand and price projec-
tions for the year 2030 for both 150s. The projection
we analyze was built on a scenario of each 150 achiev-
ing 40% variable renewable energy (VRE) penetration
with balanced amounts of wind and solar (Seel er al
2018). In this paper, we do not attempt to predict how
the electricity system will evolve in response to higher
EV penetrations; we instead use historical and fore-
casted scenarios as baselines to see where additional
EV load could fitin.

We only analyze price and demand in wholesale
markets and not within SCE territory because (1} on
the demand side, we want to examine the capacity of
the larger system, and not artificially constrain our
understanding of available capacity, and (2) on the pri-
cing side, SCE’s fixed hourly real-time price offering is
determined annually and does not necessarily reflect
actual grid conditions.

2.2, Charging cost model

Unit charging cost is principally a function of the
levelized cost of charging equipment and the cost of
electricity:

Unit charging cost = Levelized cost of equipment
+ Caost of electricity.
)

The levelized cost of equipment is the minimum
price per unit of energy delivered (kWh) that a char-
ging service provider should charge consumers to
break even on the investment in charging equipment
and grid interconnection. The levelized cost is a func-
tion of (1) the useful service life of the charging equip-
ment, and (2) the utilization rate in terms of average
kWh/day delivered to consumers. Utilization rate is
defined as the fraction of time trucks spend charging
per day (i.e. a 33% utilization rate means a station is
fully utilized for & h out of 24). A higher utilization rate
implies a lower levelized cost per kWh for the equip-
ment. In this paper, we assume that utilization rate is
constant throughout the project lifetime.

The cost of electricity is a function of the cost of
generation (l.e. energy production) and the cost of

W Letters

and T&D have fixed and variable cost components.

Cost of electricity = Cost of generation
+ Costof T&D.  (2)

Generation costs consist of the variable cost of
producing a unit of electricity and the fixed cost of
having adequate generating capacity on hand. The
recovery of these costs varies significantly by territory.
In ERCOT, both the fixed and variable costs of genera-
tion are intended to be recovered in the energy-only
market. In CAISO, the energy market covers variable:
generation costs, but separate capacity contracting (for
resource adequacy) covers fixed capacity costs. In
SCE's territory, customers pay different tariffs that
cover generation costs; large customers can access a
“real-time’ volumetric energy price that varies between
fixed levels hourly depending on the time of day and
the temperature,

Recovery of T&D costs also differs from one mar-
ket to another. Typically, a portion of T&D costs is
recovered through energy prices, and a portion is
recovered through demand charges. In ERCOT, T&D
costs are largely recovered through a critical-peak pri-
cing scheme in which customers pay for their peak use
during four 15 min critical-peak demand periods per
year, Eighty percent of a customer’s use during these
windows determines their demand charges for each
other month of the year; this is called the ‘80%
ratchet.” In CAISO, both direct-access customers in
SCE’s territory and full-service SCE customers pay a
non-coincident monthly peak demand charge and a
per-kWh charge (called an “energy charge’} for T&D.

To analyze unit charging cost, we model a trans-
mission-connected 9.4 MW DCFC station that can
simultancously charge five trucks to a 73% state of
charge in 30 min. The size of the truck battery pack—
1000 kWh—is estimated based on a 500 mile range
semi with a fuel efficiency of 2 kWh mi !, which cur-
rent market trends suggest is a reasonable efficiency’;
however, the modeled per-kWh charging costs would
be the same for smaller trucks. We model a baseline
station utilization rate of 33%’ with a sensitivity of
10%. Truck charging is scheduled during the hours of
the day with lowest-cost electricity. The model is based
on long-range combination trucks charging at public
truck stops; grid-connection and land cost values.
reflect this scenario,

Table | summarizes the methods and data used to
estimate each of these unit charging cost components.

* Tesla gives 2 KWh mi~" as the upper bound for the efficiency of
the Tesla Semi (Tesla 2019). Burns & McDonnell, in an analysis of
the electricity infrastructure of the Port of Oakland, cite manufac
turers of Class § trucks as claiming less than 2 KWh mi~" (Burns &
MeDonnell Engineering Company, Inc., 2019; California ARB also-
supports a roughly 2 KWh mi~ ' estimation based on dynamometer
testing and in-use data {California ARB 2019),

= Upper bound based on utilization rate of 30%—40% assumed for
fueling stations in o of 100% ion of long-haul freight

transmission and distribution (T&D). Both g

trucking to natural gas (Tong eral 20149},
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Table 2. Inputs to per-mile fuel cost estimation.

Inputs: electric Tnputs: diesel
Fucl efficiency 048 mi kW' h~! (California ARB 2019) Fuelefficiency 5.7 mi gal " (California ARB 2019)
Battery capital costs S100,/KWh (Curry 201 7) and $170,/kWh Diesel price $3.16/gal (national), $2.81/gal (TX),
(Goldie-Scot 2019) $4.20/gal (CA)
Battery cycles 2000, lifetime (Miles 2018) Miles lifetime 1 00 000 (California ARB 20143
Battery depthof 75% (Milles 2018)
discharge
Miles/ year 6 D00 Alternative Fuels Data Center, nd.)

It should be noted that diesel price, truck mileage, grid
connection cost, and other variables each have a high
degree of variability and uncertainty, although point
estimates are used in representative calculations,

2.3. Per-mile cost of electric trucking

After calculating unit charging cost, we compare the
total cost per mile of electric and diesel rucking, We
assume that the incremental cost of an electric truck
relative to a diesel truck is simply the cost of the battery
(minus the cost of the diesel engine and transmission,
plus the difference in costs of diesel and electric
drivetrains), and we treat the battery as an asset that
depreciates at a constant level per mile”. This is
consistent with Sripad et al, who use a detailed model
of total cost of ownership to show that battery
replacement costs and electricity price are the top two
critical determinants of the payback to electrification
(Sripad and Viswanathan 2019). Our model explicitly
accounts for both of those factors and « I

thus accounted for. In other words, a lower fuel cost
per mile for electric trucks implies a negative incre-
mental cost on alifecycle cost-of-ownership basis.

We incorporate three assumptions on diesel price
into our modeling: a national average price of $3.16/
gal (EIA 2019), a Texas price of $2.81/gal, and a Cali-
fornia price of $4.20/gal (AAA 2019). (Both Texasand
California prices are current as of June 2019 and do
not attempt to project state-specific diesel prices into
the future.) We analyze incremental cost of electrifica-
tion using both a state-specific and a national average
diesel price in order to capture savings thatare possible
for both intrastate and interstate trucking, This paper
primarily relies on the national average price to facil-
itate comparison between different electrification
scenarios.

Table 2 outlines the basic inputs underlying our
fuel cost per mile estimates, with the exception of unit
charging cost, which varies based on the scenario used

the analyzes of Sripad et al. We ignore maintenance
costs, although this only makes our estimate more
conservative, because electric vehicles are expected to
realize lower maintenance costs relative to internal
combustion engine vehicles (Sripad and Viswanathan
2019).

Diese] fuel cost is a function of diesel price and the
fuel efficiency of diesel trucks. Electric fuel cost is a
function of the unit charging cost, the fuel efficiency of
electric trucks, and the per-mile battery depreciation
cost. We compare diesel and electric fuel costs as fol-
lows:

Fuel cos t per mile(Diesel)

= Diesel fuel price/ Puel efficiency diesel,  (3)
Fuel cost per mile (Electric)

= Unit charging cost/ Fuel efficiency EV

+ Battery depreciation cost. 4

Under our approach, a lower fuel cost per mile
automatically translates into a lower total lifecycle cost
of ownership per mile, because the total cost of all
other truck components is assumed to be identical and

©This treatment of batteries differs from the analysis in (Sripad and
Viswanathan 2019), which included battery replacement costs
rather than treating batteries as assets that depreciate per mile, We
find the battery-as-an-asset approach to be particularly appropriate
from a fleet owner perspective.

in ouranal

3. Results

Our analysis of historical and projected demand and
price data suggests that the current CAISO and
ERCOT electricity systems have abundant non-criti-
cal-peak opportunities for trucks to charge in terms of
both price and demand. Most hours of the year offer
opportunities for trucks to charge without contribut-
ing to peak demand and, thus, to the need for
additional generation capacity. Since 2010, the vast
majority of hours in ERCOT (98% of hours) and
CAISO (99% of hours} have provided a greater than
10% margin between hourly load and annual peak; in
fact, fully 91% of hours in ERCOT and 96% of hours.
in CAISO have had a greater than 20% margin
(figures 3 and 4).

While maintaining a 10% margin between hourly
load and annual peak, 724 000 truck-charges/day, at
750 kWh/charge (or 272 million truck-miles/day)
could be delivered on average in ERCOT, and 489 000
truck-charges/day (or 183 million truck-miles/day}
could be delivered on average in CAISO. An average of
23 h/day in ERCOT, and 24 h/day in CAISO, offer
opportunities for truck charging while maintaining a
10% margin,
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Number of hours annually with given % margin
between hourly load and annual peak load, ERCOT

2010 2011 2012 2013
>40% w20-40%

m10-20% =m<10%
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Total hours in 2010.and 2018 are less than 8760 because of partial- yeardara_

At worst (i.e. on a single day in the 9 years of data
analyzed), to maintain a 10% margin between hourly
load and annual peak, 15 h are available for charging.
Only 239 000 truck-charges (89 million truck-miles)
would be available in ERCOT, and 177 000 truck-

charges (67 million truck-miles) would be available in
CAISO.

During at least 8 h of every day in ERCOT and
CAISO over the past 7-8 years, wholesale energy prices
have been low enough to support diesel-competitive
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Number of hours annually in given wholesale energy
price range, ERCOT
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Figure 5. FRCOT historical energy prices, 20112018, Total lours in 2018 are less than 8760k f partial year data,
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Figure 6. CAISO historical energy prices, 20122018, Tetal hours in 2012 and 2018 are bess than 5760 because of partial-year data,

truck charging (figures 5 and 6)—and 8 low-price In this period, 53% of hours in CAISO and 74% of
hours could enable 33% utilization of charging infra-  hours in ERCOT have had average prices of $30/MWh
structure. (The energy price required to support die-  or less, while 95% of hours in CAISO and 96% of hours in
sel-competitive charging varies slightly by 150, but  ERCOT have had average prices of S60/MWh or less. On.
ranges from -$65/MWh at high battery prices to  average, the 8 cheapest hours in ERCOT from 2011-2018
~5127/MWh at low battery prices). hada price of $20/MWh. In CAISO, the & cheapest hours.
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Unit charging cost at 10% and 33% ulilization rate (3&Wh) Unit charging cost to break
) aven with diesel at
®infrastucture ®Generaion ®T&D = Demand charge 53.16/gal (S/KWh)
0.30 0.30
¥ s0.27 ¥
$0.25 5025
§0.20 $0.20 1
$0.17 5.1
50.15
$0.15 $0.13 $0.15
$0.11
§0.10 $0.10
$0.06 $0.07
$0.05 - . 50.05
- 5.
0% 33% 10% 33% 10% 3% SI70/KWh  S100/kWh
ERCOT drect-accass lustrative CAISO scenario SCE retall customer Battery cost
customar {no capacity buildowt)
Station Utilization Factor
Figure 7. Esti { unit truck charging and il k d unit charging cost needed to
break even with diesel trucking (right}.
Table 3. Historical and projected (2030) hourly load patterns in ERCOT and CAISO.
Historical Projected
ERCOT(2011-2008)  CAISO(2M2-2018)  ERCOT(2030)  CAISO (20300
% of hours with > 10% margin between hourly load 8% S 8% 99%
and annual peak load
% of hours with >20% margin between hourdy load 1% 6% 1% 93%
and annual peak load
age number of 750 EWh truck- charges availabl 724 000 189 000 39 000 503 (00
perday
Number of 750 kWh truck-charges available on the 239 000 177 000 231 000 175 00
mostconstrained day
Table 4. Historical and projected (2030) wholesal gy price | in ERCOT and CAISO
Historical Projected
ERCOT(2011-2008)  CAISO(2012-2018)  ERCOT (2030)  CAISO (20300
% of hours <330,/ MWh Ta% 53% 7% 16%
% of hours <360,/ MWh 9% 95% 96% 90%
Average price of & cheapest hours {5/ MWh) 20 $27 $l6 s3l
Average price of 8 cheapest hours on the most 358 378 330 §56

expensive day (5/MWh)

from 2012 to 2018 had an average real-time price of $27/
MWh, Even on the most expensive days, low-cost truck
charging opportunities exist: in ERCOT, the most expen-
sive day had 8 h averaging $58/MWh. In CAISO, the
mostexpensive day had 8 haveraging $78/MWh, Flectric
trucking is still competitive with diesel at these prices,
These demand and price trends hold in a projection
to the year 2030 under high wind and solar penetration.
In CAISO demand projections, $9% of hours maintain a
greater than 10% margin between hourly load and
annual i load, although only 93% in a

greater than 20% margin, down slightly compared with
historical data (table 3). The average amount of charging
available ata 109 margin increases modestly, to 503 000
truck-charges/day (3% greater than historical), and the
amount of charging available on the most constrained
day decreases slightly (by 3%). In ERCOT demand pro-
jections, 989 of hours maintain a greater than 10% mar-
gin, and 91% maintain a greater than 20% margin (same
as historical). However, the average truck-charges/day
available at a 10% margin increase to 839 000 (16%
greater than historical).



171

V0P Publishing

Envirgn. Res. Lett. 14 (2019 124047

W Letters
Breakeven charging cost for truck electrification (S&Wh)
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Figure 8. Breakeven charging cost (3,/kWh) for truck electrification at varying diesel prices, battery costs, and carbon prices.
Table 5. Net savings with ebectrification, as dollar figs das p [lifetime diesel fuel costs,
ERCOT CAISO SCE
Seenario
50.06 s0.07 5013
Charging cost (5/kWh)
Diiesel price (5/gal) 5181 3316 S0 $3.16 54,20 $316
100 $111 000 S148 000 246 000 $137 000 175 000 $65 000
8% MU 56% A% 40% el
Battery price (3/kWh) 5170 524 000 61 000 5159 000 349 000 SB5 000 (822 000y
B% 18% 36% 15% 0% ~7%

In ERCOT price projections, §7% of hourly prices
are projected at $30/MWh or less, and 98% at
$60,/MWh or less; even the most expensive day d

in the CAISO scenario, and $0.28/kWh in SCE
territory.

strates an average price of only $30/MWh over the 8
cheapest hours (table 4). Projected prices are higher in
CAISO than in ERCOT, with only 16% of hours at $30/
MWh or less. However, 90% of hours are at $60/MWh
or less, and the average price over the 8 cheapest hours of
the most expensive day is only §56/ MWh.

It should be noted that these figures address aver-
age prices, Price spikes are highly dependent on hourly
variations in electricity demand and supply and thus
are difficult to predict into the future. Similarly, in our

lysis of forecasted d d, we only analyze average
patterns rather than hourly extremes.

Given the opportunity for trucks to charge off-
peak and at low-cost hours, we estimate that truck
charging can be delivered at alowest unit charging cost
of about $0.06/kWh (figure 7, left). At this cost, elec-
tric trucking demonstrates substantial cost savings
over diesel (figure 7, right). Including infrastructure
costs and assuming 33% station utilization, $0.06/
kWh charging is achievable in ERCOT, $0.07/kWh is
achievable in the illustrative no-capacity-buildout
CAISO scenario, and $0.13/kWh is achicvable in SCE
territory. However, at 10% station utilization, char-
ging costs rise to $0.15/kWh in ERCOT, 50.17/kWh

The ics of truck charging vary significantly
based on demand-charge design and charging station
utilization. With a peak-coincident demand-charge
design, truck charging can still be competitive with
diesel at low utilization, assuming trucks charge off-
peak. This competitiveness could in turn increase the
utilization of truck charging stations and further
reduce costs by spreading charging station costs over
more kWh sold.

The breakeven point for and net savings from elec-
trification vary depending on assumed battery cost
and diesel price (see figure &), (While this work largely
avoids any pricing on environmental externalities, we
have included a scenario with a $50,/tonne tax on car-
bon emissions in figure 8 as well). Where diesel prices
are lower and battery costs higher, breakeven charging
cost is lower. However, almost all scenarios demon-
strate net savings over diesel trucking (see table 5)—in
ERCOT, the maximum benefit from electrification of
a truck amounts to 44% savings (5148 000} over the
truck’s lifetime diesel costs; in the illustrative CAISO
scenario, the maximum benefit is 56% savings
(5246 000). The only scenario in which truck elec-
trification leads to net financial losses is in SCE

10
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territory, which has the highest charging costs, when
diesel prices are low and battery pricesare high.

4. Discussion

Our modeling identifies a near-term pathway to
charging costs that would make the lifetime cost of
electric trucks substantially lower than the lifetime cost
of diesel trucks, even before accounting for additional
benefits of electrification from mitigating environ-
mental externalitics, In the illustrative pathway
depicted in figure 9, the left panel shows conditions
resulting in non-competitive electric truck economics,
corresponding to our highest-cost scenario: standard

peak-coincident di d charges (which account
for about a third of the unit charging cost), retail
electricity prices, and 10% charging infrastructure
utilization. In the center panel are conditions resulting
in competitive truck economics, still featuring 10%
utilization but now assuming policies that improve
electric truck economics: a critical-peak demand
charge (based on demand coincident with the year's
highest-demand hours) and access to wholesale

W Letters
Electric truck not Electric truck Electric truck clear
competitive competitive winner
$0.28/kWh $0.15-0.17/kWh $0.06-0.07/&Wh
SCE relail
030 customer, 10%
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0.25
£
,‘; 0.20 lllustrative
= ERCOT direct-  CAISO scenario, )
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o015
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Figure 9. Pathway from conditions that result in non-¢ electric trucks (low utilizati dard non-peak-coincident
d dich: and nowholesale prici litions that result in increasingl ive electric trucks (peak-coincids
1 dcharg holesale pricing, and Iy~ high 1 break figures reflecth
$170/kWh and $100/kWh, and $3.16/gal diesel costs.

electricity prices, If such policies successfully promote
electric truck deployment, charging station utilization
would rise as depicted in the right panel (33%
utilization), in which case electric trucks become clear
economic winners over diesel trucks, (If high utiliza-
tion could be achieved independent of demand-charge
reform and wholesale price access, the economics of
truck charging would still improve, but the pathway
deseribed should provide a smoother path to favorable
economics). Achieving this pathway might establish a
positive feedback loop, with lower charging costs
driving increasingly higher electric truck deployment
and station utilization, which would reduce costs
further. Low-cost financing appropriate to the long
lifetimes of truck charging infrastructure would also
help reduce costs.

Revising or replacing demand charges in electricity
rate structures is particularly crucial to electric truck eco-
nomics, particularly in the carly stages of clectrification
when station utilization is low. For example, off-peak
charging in ERCOT avoids critical-peak demand charges
and makes electric trucking competitive even at low sta-
tion utilization, whereas non-coincident demand charges

I
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in SCE drive electric trucking to be non-competitive with
diesel, comprising 31% of the charging cost stack’.
Today, California’s 10Us have some of the country’s
highest demand charges. ERCOT comes closest to tariffs
reflecting true system costs with its energy-only market
and low fixed T&D charges. However, its "80% ratchet’
essentially extends demand charges through the rest of
the year atan 80% level.

Instead of non-coincident demand charges, time-
varying rates reflecting the time-varying system costs that
customers incur—higher on-peak and lower off-peak—
are a more economically efficient approach to cost recov-
ery. As the Regulatory Assistance Project states, ‘Rate
design should make the choices the customer makes to
minimize their own bill consistent with the choices they
would make to minimize system costs’ (Linvill 2018).
Aligning incentives to shift trucking off-peak will be
increasingly important as high levels of renewable energy
depress wholesale prices further, especially during the
day. Texas, California, and other states that want to level
the playing field for electric trucking should reevaluate
their use of demand charges.

Some utilities, especially those in California, are
responding to vehicle electrification by developing
EV-specific electricity tariffs, For example, PG&E has
created a subscription rate plan with a basic TOU
structure; SDG&E is working with “dynamic adders,”
which are similar to critical peak pricing: and SCE is
granting a five-year demand charge holiday for EV
charging (Pyper 2018). However, SCE will be phasing
demand charges back in over the course of five years,
and the demand charge on 5CE’s large-customer EV
tariff is still over 90% as high as the demand charge for
other large customers, with no time-varying comp-
onent. In fact, unit charging cost as modeled using
SCE’s EV tariff is marginally higher than the cost using,
SCE's generic large customer tariff. Although it is
encouraging to see utilities addressing EV rate design,
further work is needed to design cost-reflective tariffs.

With beneficial electricity rate structures in place,
electric trucks would still need to charge at off-peak
times to realize the full economic benefits of elec-
trification. Fortunately, off-peak charging periods are

bundant. We d thata of 89 (24)
million miles of charge can be delivered daily in
ERCOT, and 67 (35) million in CA150, such that max-
imum demand remains below 10% (20%) of cach
150°s annual peak. For reference, in 2017 Texas's
highway system saw 43 million miles/day of combina-
tion truck travel and California’s saw 24, suggesting
that even when the electricity grid is most constrained,
Texas's and California’s heavy-duty truck charging
needs could be met (Federal Highway Administra-
tion 2017). Furthermore, there are more than enough

 For al ilizati i5sd d SCE

demand charges account for about $0.10/EWh of unit charging
cost, whereas the cost per KWh of transmission for I0Us from 1960
o 2014 is only $0.0047 /kWh.
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low=priced hours to enable high levels of station utili-
zation: on average, fewer than 45h/year in both
ERCOT and CAISO have charging costs greater than
S4/gallon diesel equivalent, Even on the most expen-
sive days, there are several hours in which energy pri-
ces are significantly lower than peak prices. In
addition, trucks could lock in prices on day-ahead
clectricity markets to mitigate fuel price uncertainty,

In conclusion, our analysis shows that institutional
innovations, such as electricity tariff reform, are needed
to exploit the economic advantages of electric trucking
that have emerged from advances in battery and fast-
charging technologies. Although we explore the poten-
tial in CAISO and ERCOT, utilities and grid operators
nationwide are experiencing similar trends that could
support trucking electrification, including low whole-
sale electricity prices and stronger diurnal electricity
price profiles—both driven in part by increasing renew-
able energy penetrations (Seel ef al 2018). This analysis
can be replicated for other regions using this methodol-
ogy, depicted in figure 2. Valuable future research
might include estimating the achievable utilization of
charging stations based on the rate of trucking elec-
trification, station siting practices, and vehicular auton-
omy. In addition, expanding on our hourly demand
and price analysis by examining load-zone-specific data
instead of 1SO-wide averages would provide a better
picture of inter-zonal variability in grid conditions,
Finally, in this paper we focus on reforming electricity
rates to account for the fact that trucking can be clec-
trified without incurring new generation build; an
important area for future research is to assess the extent
to which truck electrification would or would not incur
new build on either the transmission or the distribution
system.
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s ALLIANCE
FOR AUTOMOTIVE
Wi INNOVATION

March 29, 2021

President Joseph R. Biden, Jr,
The White House

1600 Pennsylvania Avenue
Washington, DC 20500

Dear President Biden:

We write today on behalf of a diverse group of motor vehicle manufacturers, suppliers, and hundreds of
thousands of United Auto Workers members and retirees, who are committed to working toward a net-
zero carbon transportation future that includes a shifi to electric-drive vehicles. This shared vision has
brought the auto industry in the United States to a transformative moment. one that will shape a cleaner
future and redefine motor vehicle transportation for generations to come.

For the U.S. to be a leader in this transformation, we must work collaboratively to develop a
comprehensive national vision and strategy. This is not just about the future of the auto industry in the
U.S.. it is about the nation’s global competitiveness, economic security, and the transition of the U.S.
workforce. Nations that lead the development and adoption of innovative technologies will also shape

supply chains and job creation, define global dards and, potentially, reshape the international
markﬂplacc MMWWMMMMW&[

We stand ready to work with vour Administration to define the bold, comprehensive vision and
innovation that will place the U.S. at the forefront of ereating a eleaner future for motor vehicle
transportation. This transformation is greater than any one policy, branch or level of government, or
industry sector. It will require a sustained holistic approach with a broad range of legislative and
regulatory policies rooted in economic, social, environmental, and cultural realities. Such an approach
will complement and amplify significant private sector resources that will aceelerate a net-zero carbon
transportation future. If we work without a comprehensive plan, our nation will fall short of this goal.

Automakers and suppliers will invest $250 billion in electrification by 2023, including Plug-in Hybrid
Vehicles (PHEV), Battery Electric Vehicles (BEV) and Fuel Cell Electric Vehicles (FCEV) (collectively,
“EVs”). IHS Markit predicts there will be 130 EV models available in the U.S. by 2026. Even with the
collective efforts of the public and private sectors, of the 278 million light-duty vehicles currently
registered in the U.S., only 1.5 million are EVs. And despite growing consumer interest and more than 50
EV models available, EVs only made up about two percent or roughly 300,000 of the 14.5 million new
vehicle sales last vear. This is why we need a comprehensive plan that takes the present market realitics
into consideration, as well as the on-going investment and innovation in internal combustion engine (ICE)
technologies.
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This bold, comprehensive strategy is required to establish the U.S. as a leader in the next generation of
clean transportation innovation. Efforts that incentivize wider-scale EV adoption, build out the necessary
infrastructure, and facilitate consumer awareness arc essential components to EV market expansion. As
we work toward the future of clean transportation, it will be critical to cnsure this transition benefits all
communities, supports American workers, and enhances U.S. compctitiveness and economic security.

We look forward to working with your Administration and other public and private stakeholders to craft
and implement a comprehensive plan that includes both the supply- and demand-side policies necessary
to realize the transition to a cleaner future. We believe that a comprehensive approach must focus on three
key areas: Consumers; Infrastructure; and Innovation, Manufacturing and Supply Chain. The following
reflects arcas where we have general alignment.

Consumers — Affordability and Awareness

The auto sector has made significant progress driving down battery and fuel cell costs. Even still, further
research and development investments will be needed to realize “cost, utility, and convenience parity™
between EVs and their intemal combustion counterparts. EVs currently cost significantly more to produce
than cquivalent gasoline cars or trucks. This divide grows when considering “convenience and utility
parity,” which requires larger batteries to support longer EV ranges commensurale with consumer
expectations and needs. Larger, more capable vehicles {(e.g., pickup trucks and SUVs) used by individuals
and businesses for a variety of purposes may require even higher-capacity batteries. To bridge thesc
divides, we offer the following policy recommendations:

s Address the cost premium and directly support sales of EVs by expanding and extending the 30D
Federal Tax Credit for PHEVs and BEV's and enacting a long-term extension of the 30B Fuel Cel
Motor Vehicle Tax Credit to help equalize the upfront cost to consumers.

s Prioritizc additional R&D investment (federal and private) to reduce costs and improve
performance of batteries, fuel cclls, and hydrogen fuel generation.

s Direct the Secretary of Energy and Secretary of Transportation to develop and fund programs to
expand consumer awareness and adoption of EVs and to highlight infrastructure availability.

e Sct ambitious federal flect requirements to adopt EV's, which helps (o increase consumer
awareness by putting more vehicles on the road and provides morc consumers, such as federal
employecs, with EV driving experience.

Charging and Refueling Infrastructure

While reducing costs and increasing consumer awareness, we must also strive for greater “convenience
parity” that ensures access to abundant clectric charging and hydrogen fueling infrastructure. Publicly
available charging infrastructure not only cases perceived concerns about “range anxiety,” but also
substantially increases consumer awareness of the technology.

Currently, the majority of EV charging takes place at home, and that is likely to continue into the future.
Charging at home can be inexpensive, convenient, and reliable. Extending these benefits to all EV owners
will require new and targeted efforts. Installing charging is a fairly straightforward prospect for those who
own their own homes and have dedicated off-street parking in a garage or drivewav, but policymakers
will need to carefully consider the tens of millions of Americans who rent or live in multi-unit dwellings
(MUDs). While public DC fast charging stations or other public chargers could meet some needs, the
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convenience of refueling at home is a key advantage of EVs, and it would be unreasonable and
unequitable to expect renters and MUD residents to pay more and spend time away from home each week
to charge publicly. Numerous studics show that the cost to retrofit a home or business with EV charging
equipment is several times more expensive than installing it during new construction, so designing EV-
ready building codes must be part of the answer. Supporting charger installation at apartment complexes
or renter-oceupicd housing that already exists will be necessary, too. Public policics will need to account
for this and find ways to support installation of charging options that serve all drivers.

All stakeholders must work together on public poliey efforts, such as federal tax incentives, grants,
rebates and other mechanisms to spur significant refueling infrastructure development in three key areas:
homes, workplaces, and highway and other public locations—especially sincc currently there are only
approximately 100,000 public charging outlets nationwide, and only about 18,000 of these are DC fast
chargers capablc of rapid fill-ups. The following are policy recommendations to cxpand charging and
refucling infrastructure that can also help to increase consumer awareness and prepare for cxpanded EV
salcs:

e Extend the duration of and expand the 30C Federal Tax Credit for alternative fuel vehicle
refueling property (including multiple charge points at a single location), which supports electric
vehicle supply equipment (EVSE), hydrogen fucling infrastructure, and residential EV charging.
The 30C Fedcral Tax Credit should also be expanded to include medium- and heavy-duty
alternative fucl vehicle refucling property.

e Establish a grant program to build public charging and hydrogen refucling infrastructurc along
the Federal Highway System by expanding altcmative fuel corridors. Additionally, grant
programs could also scrve a similar purpose along secondary roads and within metropolitan arcas.

s Establish a grant program allowing states to update State Encrgy Transportation Plans, including
plans to deploy charging cquipment and promotc the modcrnization of the clectric grid to
accommodate charging cquipment.

e Expand Congestion Mitigation and Air Quality Grants (CMAQ) to allow funds to be used for
installation of charging and hydrogen refueling infrastructure.

« Commit substantial resources, such as a federal rebate program for charger instatlation or
hydrogen refueling infrastructure at workplaccs, MUDs, and in underserved and disadvantaged
communitics.

e Develop a Federal Clean Fuels Policy that further supports reductions in transportation carbon
emissions and provides revenue that can be reinvested into charging iufrastructure.

e Dircct the Secretary of Energy to establish or update model building codes for intcgrating
charging or battery storage equipment into residential and commercial buildings, as well as public
parking spaces — including future retrofits to existing facilitics.

e Establish a grant program to assist local governments, universitics, non-profits, research
institutions, independent system operators, public utilities commissions, and utilities in
identifying optimal locations to install charging stations and cnsure grid resiliency, and in
researching and developing technologies to convert existing natural gas pipelines and power
plants to support hydrogen.

e Direct the Secretary of Energy to make loan guarantecs for EVSE and hydrogen refucling
infrastructure.

e Include EV charger installation as cligible for home efficiency retrofit funds or otherwisc
consider establishing dedicated retrofit programs to wire older structures for Level 2 charging.
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Lnnovation, Manufacturing, and Supply Chain

While the demand-side solutious outlined above can help address near-term challenges, they will
contribute to sustained U.S. leadership in automotive innovation only if they are aligned with supply-side
realitics. Vital aspects of the EV supply chain require the manufacturing of batteries (eritical mincrals
extraction, processing, battery cell produection, end of life recycling) and fuel cell stacks. In 2019, Chinese
chemical companies accounted for roughly 80 percent of the world’s total output of advanced battery raw
materials. In fact, the supply side represents one of the best opportunities to develop long-term and
sustainable U.S. leadership through manufacturing investments. From the outset, we believe it is
necessary to preserve the full and immediate deductibility of R&D expenscs, which is slated on January 1,
2022 to crode to five-year deductibility. In addition, we offer the following specific policy
recommendations to encourage and incentivize investment by manufacturers and suppliers:

e Expand the 48C Advanced Energy Manufacturing Tax Credit to allow vehicle and equipment
manufacturers to retool, expand, or build new facilitics for the manufacture, or recycling, of
advanced light-, medium-, and heavy-duty electric and fuel cell vehicles, batteries, fuel cells,
components, and related infrastructure in the U.S.

¢ Expand investment in thc Domestic Manufacturing Conversion Grant Program and appropriate
funds to accelerate the domestic manufacture of batteries, power electronics, electric motors, and
other technologies in zero emission vehicles.

« Promote national sccurity and economic sceurity enhancements through the development of U.S.-
based supplies of cnitical minerals (extraction, processing, recycling), battery and fuel cell
manufacturing, and other critical componcats, including semiconductors.

e Expand R&D incentives that maintain and enhance American automobite manufacturers” and
suppliers’ leadership in the development and production of new innovations that will make the
zero-emission future a reality.

¢ Expand, modernizc, and fund the Advanced Technology Vehicles Manufacturing Incentive grant
and loan program at the Department of Energy.

e Expand and target workforce training and development programs that will upskill the existing
workforce and train new workers to support both our evolving workforce needs and future
technology innovations.

«  Complement the various tax credits that support renewable energy production by creating a new
nvestment tax credit to support hydrogen production and storage.

e Establish Clean Energy Manufacturing Grant Programs to provide grants for manufacturers,
including vehicle manufacturers and equipment and component supplicrs, to reequip, expand, and
establish facilities for the manufacturing of clean energy technologies and components.

While the approach we have outlined is robust, it should not preclude other important efforts by statcs and
localities that support increased adoption of zero emission transportation via demand- and supply- sidc
solutions. These include corresponding purchase/lcase incentives, charging options, low carbon fuel
standards, regional market-bascd carbon reduction efforts, flect purchascs, and use of high-occupancy
vehicle lanes for travel.

It will take collaboration and a sustained commitment to realize the U.S,’s political, economic,
environmental, and competitive interests in a net-zero emission transportation future. Many of the
proposals outlined in this letter align with provisions introduced by members in both chambers and your
Administration. From the infrastructure investments reflected in your commitment to 500,000 charging
stations nationwide, as well as investments in charging and refueling infrastructure included in the
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CLEAN Future Act, LIFT America Act. and other legislation from both this Congress and last, to the
supply chain and manufacturing support also included in those same proposals as well as the American
Jobs in Energy Manufacturing Act and the GREEN Act. it is clear policymakers understand the broad
range of investments necessary to realize this transformation.

On supply chain efforts alone, the proposals outlined above contemplate anywhere from a $4 billion to
over $12 billion investment in the 48C tax credit, $12 billion to $25 billion for domestic manufacturing
conversion grants, and a ten-year reauthorization of the Advanced Technology Vehicle Manufacturing
incentive program, These are steps in the right direction, and if enacted, would not be an insignificant
commitment of federal resources. Qur organizations and members have been supportive of some of these
foundational proposals. However, in order to drive real change, solidify U.S. leadership in clean energy
innovation, and support a transition of the automotive workforce, we need to think big because individual
policy proposals or investments alone will not result in a successful transition to a net-zero transportation
future.

To that end. we are working with our members, key stakeholders, and other experts to identify the
appropriate size and scale for these programs to most effectively support the shift to an electric-drive
future for consumers, the environment. the economy. and the millions of workers depending on the auto
industry for their livelihoods. We look forward to continuing that conversation with your Administration
and elected officials in Congress. We must seize this moment and work collaboratively to develop a
coherent, national approach to support the transition to an electric-drive future, The coming years will be
pivotal to building a strong foundation to support increased adoption and use of electric vehicles above
the two percent of new vehicle purchases in 2020.

The road leads to an increasingly electrified future. Let’s drive there together.

Sincerely.
E 6’4&% O\ | A —
John Bozzella Rory Gamble
President and CEO President
Alliance for Automotive Innovation United Autoworkers International Union
Bill Long
President & CEO

Motor & Equipment Manufacturers Association

CC:  Speaker Nancy Pelosi
Senate Majority Leader Chuck Schumer
Senate Republican Leader Mitch McConnell
House Republican Leader Kevin McCarthy
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About our organizations:

The Alliance for Automotive Innovation (Auto Innevators) is the singular, authoritative and respected
voice of the automotive industry, representing nearly 99 percent of cars and light-duty trucks sold in the
United States. Our members include vehicle manufacturers, original cquipment supplicrs, technology and
automotive-related mobility companies and trade associations. The Alliance for Automotive Innovation is
headquartered in Washington, DC, with offices in Detroit, MI and Sacramento, CA.

Since 1904, the Motor & Equipment Manufacturers Association has been the voice of the automotive
and commercial vehicle supplier industry — the largest employer of manufacturing jobs in the United
States, cmploying more than 900,000 Americans nationwide. Across the entire range of new vehicle
mnovation — from autonomous to net-zcro carbon technologics — vehicle suppliers are leading the way.
Our member companices conceive, design and manufacture the original equipment systems and
technologies that make up two-thirds of the valuc in every vchicle. Member companics also supply the
aftermarket with the parts that keep millions of vehicles on the road, fueling international commerce and
socicty’s nced for transportation. And all of our members” work is done with a focus on public safety and
the environment.

The United Autoworkers International Union represents over 400,000 active members and 575,000
retirces. UAW members assemble vehicles, make vehicle parts, assemble heavy trucks and agriculiure
implement products. In addition, UAW members work as casino dealers, higher education workers,
govemment workers, aerospacc workers, food and beverage production and many other ficlds. The UAW
is active in advocating for its members, working families, communitics and has a long history of civil
rights and human rights support.

6
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EVs Are Coming. Will They Be Madein the USA?

The global auto industry is at a crossroads. New
technologies, new market entrants, and an industry
committed to decarbonization means that change is
accelerating. Over the next decades, the industry will
make a historic shift away from internal combustion
engines towards electric vehicles (EVs). Consider these
projections:

® By 2025, industry analysts predict sales of all-
electric vehicles (known as battery electric vehicles)
are likely to reach 7 percent of all U.S. auto sales and
21 percent by 2030,

® By 2035, General Motors has set a goal tosell only
EVs and other zero-emission vehicles.?

® By 2040, Bloomberg New Energy Finance predicts
electric vehicles will be a majority of new worldwide
passenger car sales, reaching a 58 percent global
market share.?

B WILL EVS BE MADE IN THE USA?

The transformation of the global auto industry
presents both opportunities and threats for America's
manufacturing workers and communities. Projections
abeut future adoption of EVs depend on a range of
factors including but not limited to cost, development
of charging infrastructure, model availability, and
customer adoption. Public policies regarding energy,
climate, trade, labor, and manufacturing will also play a
significant role,

There is little doubt, however, that the auto industry of
the future will look quite different than it does today.
This means an opportunity to create a high-road,
high-value, far more equitable strategy that avoids
past mistakes and redresses past harms. Previous

1

short-sighted private investment decisions and public
policy choices led to an overreliance on outsourcing
and offshoring, a proliferation of imported vehicles
and critical components, a decline in the living and
working standards of U.S. auto and manufacturing
workers, and lost access to family-supporting careers
for the most impacted communities

To provide perspective for affected workers, policy
makers, and community leaders, The Economic Policy
Institute is undertaking a detailed study of the jobs
impact associated with the shift from conventional to
electric vehicles, forthcoming in the spring of 2021,

This backgrounder, from the BlueGreen Alliance, UAW,
United Steelworkers, and the AFL-CIO Industrial
Union Council, reviews the factors likely to drive U.S.
job gains and job losses related to electrification of
the U5, and global vehicle fleet. We also examine the
key role the auto sector plays in the U.S. economy and
preview policy options that can make electrification
awinning strategy for U.S. workers, industries, and
the communities that need it most. Qur focus is on
sustaining, creating, and improving access to good-
paying, secure jobs with safe working conditions.

B WHAT WILL DRIVE THE FUTURE OF
U.S. AUTO JOBS?

Potential EV Job Gains

Rapid growth of EVs will create jobs producing
key components such as batteries, electric motors,
electronics, regenerative braking systems, and
semiconductors.® Producing the materials,
components, and technology that go into vehicles

COUNCILE=a3
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makes up more than half of jobs in auto manufacturing.
There is intense global competition for this high-value
manufacturing work, and potential benefits for U.S.
workers and communities will be lost if EVs and key
components are imported, or shifted to low-wage,
insecure jobs.

Maintaining and adding U.S. vehicle assembly capacity
will be a central factor in the location of supply chain
jobs. To reduce shipping costs and improve logistics
and engineering integration, auto manufacturers
often purchase or produce key auto components from
locations near final assembly plants. Without major
assembly facilities, it is difficult to build and maintain
the advanced supplier networks necessary for globally
competitive advanced manufacturing technology. To
capture more domestic supply-chain jobs, the United
States must reduce the market share of complete
vehicle imports, which stood at 48% in 2017, and
address persistent offshoring of key materials.®

Widespread adoption of EVs will create new demand
for electricity generation and transmission, and EV
charging stations, yielding opportunities for skilled
electricians, power line installers, construction
workers, and the manufacturing workers who will
produce the equipment for EV infrastructure.

Potential EV job losses

Battery-powered propulsion systems in electric
vehicles have fewer parts than in traditional ICE
vehicles. In an electric vehicle, complex internal
combustion engines and transmissions are replaced
with batteries and motors that have fewer parts,
meaning fewer labor hours per car to produce
components and assemble them.®

Engines are often built here. Battery cells are not—
yet. Manufacture of internal combustion engines and
key components currently supports tens of thousands
of high-skill U.S. union jobs in the United States.” These
workers will be at risk without a proactive strategy that
treats advanced vehicle technology as a key strategic
building block of the U.S. manufacturing economy,
emphasizing domestic production of critical propulsion
and other technology to maintain and grow U.S. jobs.

If the U.S. does not become a major location for
assembly of electric vehicles, many more jobs are at
risk: As noted above, auto assembly typically anchors
the production of component parts—and for EVs, this
production is rapidly being established outside the US.
If assembly plants are also relocated, the U.S. will lose

2

niot only jobs in those facilities, and in EV batteries and
cells, but also in other supplier industries: steel and
aluminum, glass, tires, seats, and many others.

B US. AUTO JOBS DEPEND ON US.
LEADERSHIP

The auto industry drives the U.S. manufacturing
economy. Over 900,000 workers are directly employec
by U.S. auto manufacturers and parts suppliers,® and
one jobin an auto assembly plant creates an additional
7.4 jobs from upstream and downstream economic
activity.® The auto sector is also a major driver of
spending on research and development, patents and
technological innovation.™®

American auto workers, steel workers, aluminum
workers, rubber workers, and others know all too

well what happens when the U.S. market, industry,

and policy falls behind the rest of the world. For many
years U.S. trade and currency policies failed to match
what other countries were doing to support core
industries, often sacrificing domestic production of key
technologies and materials.

Meanwhile, at several critical junctures—in the 80's,
and again in the early 2000's—U.5-based automakers
lost market share, and autoworkers lost jobs when the
domestic industry failed to innovate to meet global
trends particularly in improved fuel economy.

By contrast, however, industry-wide fuel economy
and vehicle greenhouse gas standards adopted by the
U.5. Environmental Protection Administration (EPA)
and National Highway Traffic Safety Administration
(NHTSA) in 2010 and 2012 positioned the industry
to compete with imports, even in the face of volatile
oil prices. The standards, which delivered significant
benefits to consumers, were complemented by policy
to aid retooling U.S. manufacturers. The resulting
race for cleaner, more fuel-efficient engines and
vehicles spurred enhanced investment in advanced
technological innovation and production in the U.S,,
aiding a recovery in U.S. auto jobs from the 2008-2009
recession.’

While the dynamic of potential job gains and losses
are different for electrification of vehicles than for fuel
economy improvements, the future of the industry
still depends on building vehicles here in the U.S.

that lead globally in technological and environmental
performance.
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FIGURE 1: MANUFACTURING LOANS, GRANTS AND TAX INCENTIVES SHOW CLEAR BENEFIT

Example: Employment Impacts of Advanced Vehicle Technology Manufacturing (ATVM) Loans

a5

® ATVM Recipients.

*  Advanced Light Duty Vehice & Component Manufacturers
Advanced Heavy Duty Vehicde & Component Manufacturers

o Advanced Light and Heavy Duty Vehicle & Component Manufacturers

Source: BiueG Allic Advance Technology Vehicl ing L
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< 9,000
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> 20,000

Impacts, 2016

B ADDRESSING THE LONG-TERM
DECLINE IN THE QUALITY OF UsS.
AUTO JOBS

Technological progress on its own does not guarantee
quality job opportunities for the workers or
communities who help create it. Unwise tax, trade and
labor policies have hollowed out U.S. manufacturing,
encouraging the outsourcing and offshoring of jobs
and leaving remaining workers with less compensation
and deteriorating working conditions. As the Center
for American Progress reports, “many of the new auto
manufacturing jobs created in the past decade have
been non-union or temporary positions, which come
with lower wages and benefits, fewer job protections,
and little opportunity for growth"?

Unfortunately, this includes EVs. Initial indications are
that major automakers are not pursuing a high-road,
family-wage strategy for new jobs in EV assembly

and core components, and are instead resorting to
offshoring, outsourcing, and the use of low-wage, non-
union labor for even the most advanced manufacturing
operations.?

Shortsighted public policy, tolerating low-wage jobs

in high value-added manufacturing industries, is
costly to taxpayers. Half of all temporary workers in
manufacturing receive some form of public assistance,
because low wages and inadequate non-cash
compensation (such as sub-standard health insurance)
are not sufficient to support themselves and their
families.™

The decline of family-wage U.S. manufacturing jobs is
not an accident or the result of impersonal "market”
forces. Government and industry leaders made
deliberate choices which cost U.S. workers their
livelihoods. As the auto industry goes through a major
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transformation, we can make different choices this
time around.

B WHERE WE STAND NOW: THE
U.S.LAGS FAR BEHIND GLOBAL

COMPETITORS

The Biden administration has pledged to reinvigorate
American manufacturing and re-establish the U.S.

as a leader in action on climate change. The U.S. has
already re-joined the Paris Agreement, but four years
of inaction have put the U.S. far behind other nations
in public and private investments needed to make the
U.S. a competitive player in vehicle electrification (see
Figure 2).

» China has invested more than $60 billion to
support EV manufacturing. Chinese firms, either

owned or supported by the Chinese government,

currently produce 60 percent of passenger EVs
sold around the globe and produce almost 70
percent of battery cells.”® China also controls
some 80 percent of the supply of rare earth

minerals—which are essential for aerospace,
defense, and EV production—and may impose
export controls on these vital materials.*

» The European Union (EU) has established
the European Battery Alliance to promote
production of batteries and key components
within EU countries'” and recently approved
$3.5 billion to support battery research and
production.'®

» South Korea is home to LG Chem, the world’s
largest producer of lithium-ion batteries for
electric vehicles, with a 24.6% market share.

The company has plans to triple its battery
production and is currently considering where to
locate that capacity.!?

If the U.S. fails to make public investments and

adopt smart public policies to encourage and attract
investment in the growing electric vehicle market,
companies will locate production and supply facilities
in countries that are making these investments.

FIGURE 2: COMPARISON OF GLOBAL EV AND BATTERY PRODUCTION CAPACITY

Share of global EV

Share of global battery

Projected share of global battery
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POLICY PRIORITIES: A HIGH-ROAD STRATEGY FOR
WORKERS, COMPANIES, AND COMMUNITIES

Inthe coming months and years, global auto
manufacturers will make decisions about where to
locate hundreds of billions of dollars of investment
in production of EVs, batteries, battery materials,
and other components of the EV supply chain. Now
is the time for U.S. policy makers to implement and
build on the major plans laid out by the Biden-Harris
4

administration, to ensure U.S. workers, companies, and
communities will see gains from these emerging and
advanced technologies.

Urgent steps include:

® Ensure a coordinated industrial policy centered on
maintaining and growing high-quality union jobs in
U.S. manufacturing while combating climate change



185

and advancing equity. This must feature equally
robust manufacturing, procurement, trade, tax,
and energy policies working together to promote
clean energy and U.S. industrial production—with
a specific focus on advanced vehicle technology
manufacturing.

¥ Return to smart vehicle standards: A decade of
strong fuel economy and clean vehicle standards,
jointly developed with labor, community,
environmental, and industry groups at the
table, drove both innovation and job creation
while reducing greenhouse gas emissions. The
rollback of these successful standards in 2020 put
manufacturing jobs directly at risk. One of President
Biden's first executive orders directs the EPA to
consider “suspending, revising, or rescinding” this
rollback. Now a new generation of standards should
put the U.5. back in a leadership role as a market for
advanced vehicle deployment and production.

®  Invest to retool American manufacturing to
safeguard and create jobs building EVs and key
companents. This includes:

= Expand the funding and scope of existing
advanced vehicle manufacturing loans,
grants, and tax incentives. This will support
reshoring, expansion, retooling of domestic
manufacturing across EVs, key components,
and the related supply chain.

= Focus on manufacturing conversion of
plants at risk of closure and to bring new
manufacturing into existing plants, directly
tracking the status of plants producing
components that are exclusive to ICEs.

= Target investments to rebuild
manufacturing communities, strengthen
supplier networks, and improve job quality,
equity, and environmental outcomes
throughout the supply chain; and to ensure
impacted, low-income and communities of
color see both environmental and economic
benefits and real pathways into family-
supporting manufacturing careers.

Tax credits, loans and other public
subsidies must be contingent on
acceptance of high-road employment
strategies, including fair compensation,
upholding civil rights and health and safety
protections, and freedom of association.

®  Make strategic investments and coordinate
to fill gaps in essential supply chains, including
semiconductors and battery cells, as well as

environmentally and socially responsible production,
reclamation, and recycling of critical EV materials—
such as lithium and cobalt.

Enforce and strengthen policies to leverage the U.S.
advantage in basic research. The United States is
still a leader in the research that drives clean-energy
breakthrough. We should enhance this leadership
through programs such as the proposed Biden
“Earthshots’, and do more to ensure we produce

the technology we invent. Our top competitors

have very active programs to develop or acquire
new technology for home country manufacturing
advantage, while the United States does not enforce
even the weak provisions it has on the books.

Take anew approach to trade agreements, and
trade enforcement focused on protecting workers,
consumers, and the environment instead of
protecting the right of corporations to shift jobs and
resources to low-cost, low-regulatory environments.
This means trade rules and enforcement that
improve worker and environmental standards

and building out charging stations. The federal
government can set high-quality environmental,
labor, and safety standards for manufacturing,
operations, and maintenance as a benchmark for
similar transitions by state and local governments
and private industry. Throughout the manufacturing
supply chain and stem offshoring and the leakage of
jobs—and pollution—overseas.

Boost incentives especially for low-and-moderate
income households, for purchase of domestically
manufactured EVs and charging stations, and for
low and moderate income households and make
major investments to rapidly and equitably increase
availability of electric vehicle charging to further
expand the domestic market.

Electrify publicly owned vehicle fleets at all levels
of government. The U.5. government owns or leases
more than 640,000 vehicles, allowing efficiencies

of scale when transitioning to electric vehicles

and building out charging stations. The federal
government can set high-guality environmental,
labor and safety standards for manufacturing,
operations and maintenance as a benchmark for
similar transitions by state and local governments
and private industry.
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B APROACTIVE STRATEGY TO
MAINTAIN AND EXPAND US. JOBS

AND CRITICAL SECTORS

A focused effort to win a significant share of the
growing vehicle electrification market will be
essential to maintain and create jobs for U.S. workers
and preserve a strong U.S. manufacturing base. A
pro-active strategy to sustain core manufacturing
industries is also essential to U.S. national security,
and to maintaining U.S. leadership in research and
development, innovation and new technologies.

The Biden-Harris administration has already taken
important steps to prioritize well-paying jobs across
the clean economy and commit to a new generation of
energy, manufacturing and infrastructure investments
that deliver clear economic and environmental benefits
particularly in the most impacted communities and
ensure equity and diverse workforce.

Taking action now to promote leadership in the next
generation of vehicles, manufacturing, high-road, high-
wage U.S. jobs will be a critical to meeting these goals.

Aggressive, coordinated action is needed to increase
and sustain investment, production, jobs, and equitable
outcomes in a critical U.S. manufacturing sector, and in
manufacturing communities across America.

With the right policy choices, that avoid and address
the mistakes of the past, these goals are achievable
and will deliver the results working people across the
nation need on jobs, equity, and climate change.

For further information, please contact:

Zoe Lipman, BlueGreen Alliance, zoel@
bluegreenalliance.org

Brad Markell, AFL-CIO Industrial Union Council,
bmarkell@aflcio.org
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Specifically, in Subpart D Part 1, we support the creation of rebates for deployment of electric
drive infrastructure for plug-in and fuel cell vehicles, as contained in HR 1512 and HR 2852. We
appreciated the opportunity to provide input to Mr. Tonko to ensure that the program supports
investment in the diverse charging and refueling options that are needed in Level 2, DCFC and
hydrogen applications. The additional flexibility to revisit the apportionment of the funds will
allow for the program to evolve with this emerging ecosystem. We look forward to continuing to
work with the Committee as you refine these provisions to maximize the effectiveness of the
program in building out electric drive infrastructure.

EDTA supports updating building codes as essential to efficient growth of electric drive
infrastructure, particularly in multi-unit dwellings and funding for integrating electric vehicle
infrastructure into state planning through State Energy Conservation Plans.

We also support amending Sec. 131 of the Energy Independence and Security Act to recognize
advances in electric drive technologies, including medium- and heavy-duty electrification and
the need for investment in recycling and secondary uses of batteries.

HR 1512 provides needed and beneficial updates to federal fleet purchasing requirements. The
bill’s graduated increases in the Energy Policy Act’s alternative fuel requirements provide a
powerful roadmap for increased electrification in federal fleets. The revisions recognize the
diversity of use cases in the federal fleet and maximize electric drive choices to serve fleet needs
in the light-, medium- and heavy-duty segments.

Subtitle D Part 2 requires the Secretary of Energy to pursue measures ensuring access and equity
in electric transportation. As the Committee is aware, disadvantaged and front-line communities
bear a disproportionate burden of pollution and its health and economic detriments.
Comprehensive electrification legisiation can address these disparities. EDTA supports the effort
in HR 1512 and HR 1221, the Electric Vehicles for Underserved Communities Act, to assess
needs and opportunities and to provide resources for technical assistance and project grants that
will increase access to electric transportation and the benefits it provides to individuals and
communities.

The grants provided in Subtitle D Part 3, to support mapping current and future Electric Vehicle
Supply Equipment (EVSE) needs, are important to help accelerate the scaling electric
transportation with informed investment. A comprehensive and consistently updated public
database will help to ensure that the Department of Energy and the industry can make effective
investments to meet current electric transportation infrastructure needs and plan for future ones.

EDTA supports investment in advanced manufacturing to create resilient supply chains,
employment and U.S. leadership in the global market. As provided in Subtitle E and in HR 2308,
the ATVM Future Act, updating the Energy Policy Act with explicit inclusion of “plug-in”
technology and acceleration of domestic manufacturing of batteries and other technologies will
focus resources on U.S. leadership in the global EV technology race. In addition, the expansion
and updating of the ATVM program will enable this resource to be more effectively deployed to
build U.S. manufacturing and employment and grow supply chain resilience.
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EDTA

EV Leadership: A 5-Year Policy Plan

The Electric Drive Transportation Association (EDTA), the collective voice
of the entire EV value chain, believes that:

P Achieving net-zero emissi ion for all Americans is a critically important goal that
requires a comprehensive effort across multiple sectors of the economy to electrify transportation.

B US. leadership in this effort to electrify transportation will secure our economic future while driving
reduces creates jobs and boosts investment opportunities in our communi-
ties and across all segments of the economy.

B To secure our leadership, the U.S. should implement an aggressive fwryeal plan that calalyzes
growth with significant, long-term i in market ay
development and deployment for cross-sector adoption of eimhﬂnly

The federal policies detailed in this document can catalyze innovation and investment that will grow markets

and supply chains, speed U.S. i ion and emp with mobility choices.
v ha N v 1
Expand y - Advance next-
infrastructure Buld 42y generation
Scale the Accelerate to support ot:im;&m technology and
passenger commercial fleet ocal, regional g elte.;:mﬁl:' the supply chain
vehicle market adoption and interstate - ; through research,
charging and A poctation development and
refueling options Secor deployment

EV Leadership: A 5-Year Policy Plan

ElectricDrive.org
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SCALE THE PASSENGER VEHICLE MARKET

To accelerate the growth of the still-emerging market, federal palicy should promote investment in electric
transportation throughout the supply chain with consistent, long-term incentives for electric drive vehicles and
infrastructure to enable the widest market particip by and

EDTA recommends the following to achieve scale in the passenger vehicle market:

P Update the federal Sec. 30(D) plug-in electric drive vehicle credit with an increased cap on eligible
vehicles and ensure that the credit ¢ to give vehicle choice and promotes
investments by diverse industry entrants.

P Extend the Sec. 30(8) consumer credit for fuel cell vehicles for a period comparable to plug-in vehicles.

P Provide a long-term extension of the Sec. 30(C) credit for al ive fuel infrastry increasing the
current cap to promote in aptions and ing bility and
flexibility of payment methods at eligible facilities.

P Maintain regulatory mcenlmas for electric vehicles in fuel economy and greenhouse gas standards to
promate I that can provide the highest efficiency and emissions
reductions heneﬁts

B Continue zero-emission treatment for battery electric vehicles (BEVS) and fuel cell electric vehicles
(FCEVS).

B Maintain compliance multipliers for these vehicles in any revision to the regulatory framework.

» Recognize the benefits of EVs and efficiency in any updated infrastructure funding mechanisms, includ-
ing the Highway Trust Fund. Support a comprehensive update of the Highway Trust Fund that advances
investment in 21* century infrastructure and does not penalize efficiency.

» Update federal authority to recognize technology advances and support access Io High Occupancy Vehi-
cle lanes for electric drive vehicles, Public-private p ps should for
advanced technology vehicles.

EV Leadership: A 5-Year Policy Plan

ElectricDrive.o
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ACCELERATE COMMERCIAL FLEET ADOPTION

Fleets provide an immediate opportunity to move markets and reduce emissions in the transportation sector.
Electrifying the federal fleet with electric drive light-, medium- and heavy-duty vehicles will save energy and oper-
ating expenses while growing American competitiveness in the global energy technology race. Support for state,
local, utility and private fleet investment in electric drive vehicles and i ture will reinfore and
business efforts to improve air quality and services. Fleets will also be the proving ground for innovative rnub|i!y
models, including car sharing and automated vehicles.

EDTA recommends the following to | ial fleet adop

P Expand the fuel diversity of the commercial fleet with restored moentwes for medlmrr and heaw duty
electric drive vehicles; ensure incentives recognize next-g 5 and teg for
fuel trucks and buses, including medium- and heavy-duty hybrid, plug in and fuel cell vehicles,

P Provide resources for state rebate funds for purchases of both electric drive trucks and charging/refuel-
ing infrastructure at fleet depots in federal transportation programs,

B Expand Department of Transportation programs that support electric transit, including full funding for
the Federal Transit Administration's Public Transportation Innavaunn program, whnch advances innova-

tive public transportation projects through research, devel | and
evaluation of technologies of national signifs to public I i

B Grow the LS. manufacturing base by reinvigorating the A d Technology Vehicles Manuf;
(ATVM) program with expanded eligibility for medium- and heavydmy vehicle and component manufac-
turing facilities.

» Provide funds to manufacturing grant programs established in 42 USC 16062, and IRC Section 48C for
advanced energy projects, to ight-, medium- and heavy-duty vehicle manufacturers, and component
manufacturers to encourage domestic production of electric drive vehicles and infrastructure,

P Update federal and state fleet requi ts and expand i ives for fleet turmover.

P Expand the Department of Tlansportatron‘s LUWINO Emissions funding to accel il
transit; expand p to doption in all medium- and heavyduty vehlcle
fleets.

» Expand EPA's Diesel Emissions Reduction Act (DERA) program of grants, loans, and rebates for replacing
and retrofitting diesed vehicles, o advance electric drive technology options in medium- and heavy-duty

markets.
» Provide increased funding for the Clean School Buses Program, which will yield real-time public health
benefits for children and ities while lating jobs and investment through the electric

medium- and heavy-tuty supply chain. Limits on grant amounts should be raised to accommodate the
higher initial costs of the advanced technologies.

PEslahhshanrdekpandﬂeelmanagereducauonandlraumng itiatives; support education and
af by private employ

EV Leadership: A 5-Year Policy Plan

ElectricDrive.org
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EXPAND INFRASTRUCTURE TO SUPPORT LOCAL, REGIONAL AND INTERSTATE
CHARGING AND REFUELING OPTIONS

ﬂapcd expanﬂm of the electric drme fleet must be hed by expansion of infi We support the
istration’s call for a comp ive federal effort to accelerate build out of electric charging and hydrogen

refueling aptions to meet the diverse needs of an evolving LS. vehicle fleet. At the same time, we need o invest

in efforts that speed installation of electric drive that serves homes, workplaces and communities.

EDTA recommends the following to expand charging and refueling infrastructure:
» Establish a national infrastructure bank, or otherwise enable the financing of public-private paﬁneismps
Act

through existing federal loan programs, such as Transportation ture Finaru;e and |

(TIFIA), to support expansion of electric vehicle i ture, including OC fast charging and hydrogen
refueling networks in diverse areas, including those that support seaports, inland ports and freight
mavement,

B Work with states and infrastructure stakeholder groups to advance alternative fuel corridor ne
and expand cormidors overall

P Provide a grant funding mechanism under the Dep of Transportation’s Alternative Fued Comridors
program Lo accelerate the installation of electric drive infrastructure along designated corridors and
designated altematives.

B Establish a rebate program to promote the purchase and |nsla|lat|an of puhhcly accessmle electric drive
infrastructure in parking facilities, workpl and multi-unit d State, Local, Tribal,
of Territorial governments, private entities and metropolitan plannmg organizations should be eligible for
rebates.

P Reauthorize and increase funding for the Department of Energy’s Clean Cities program.

P Expand funding and eligible program activities for the Congestion Mitigation and Air Quality Improvement
(CMAQ) program.

¥ Provide federal support for local, state, and regional inf planning

P Allow greater access to federal lands, such as national parks, for charging and refueling infi

EV Leadership: A 5-Year Policy Plan

ElectricDrive.org
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BUILD A 21ST CENTURY POWER GRID TO DELIVER AN ELECTRIFIED
TRANSPORTATION SECTOR

An electrified transportation sector will also provide benefits to the power sector if we plan for the emerging
oppur!umlles to manage load and demand. Policies to make the energy grid stronger, smarter, cleaner, and more
secure will enhance P e, while maximizing system benefits and supporting expansion of electric
transportation.

EDTA recommends the following to modernize the grid and build out an integrated electric drive ecosystem:
» Increase collaboration among stakeholders, including electric utilities, labor, hydrogen producers and dis-

tributors, vehicle manufacturers, charging infrastructure providers and communities, and infrastruciure
site hosts to expand charging and hydrogen fueling infrastructure at the state and local levels.

P Advance policies to accelerate investment in electric drive and hydrogen infrastructure to support light-,
medium- and heavy-duty vehicles.

» Fund grid research to optimize the connection between electric transportation and the power sector,
including cyber and physical secumy demand response and energy storage capabilities, vehicle-to-grid
y-use of ¢ 1es and hydrogen storage demonstrations with private partners.

» Promote a robust infrastructure market for vehlcle manufaclurers electric utilities, eqmpmenl & semce
providers; support industries that ensure a user choice, and i X

» Secure EPA action on pending applications to the RFS's biogas-to-electricity pathway and issuance of
electricity Renewable Identification Mumber (eRIN) credits associated with those applications.

P Wark with the EPA's ENERGY STAR program to identify effective timing and scope of action on energy
efficiency standards for electric vehicle supply equipment.

» Coordinate with building codes and LEED stakeholders to expand recognition of the benefits of electric
drive infrastructure and promote its installation in new and existing buildings.

¥ Advance connection standardization and work with private standard selting otgamaaliuns, such as
the Society of Automative Engineers (SAE), Institute of EI and El (IEEE) and
National Electrical Manufacturers Association (NEMA), to iamhlale increased standardli‘allun while
preserving rights of innovation and competition in infrastructure development.

EV Leadership: A 5-Year Policy Plan

ElectricDrive.org
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ADVANCE NEXT-GENERATION TECHNOLOGY AND THE SUPPLY CHAIN THROUGH
RESEARCH, DEVELOPMENT AND DEPLOYMENT (RD&D)

US. leadership in electric transportation begins with innovation. The transition to e-mability will include battery
and fuel cell vehicle electrification, automation, and connectivity technologies - as well as the interconnected
€ of ion, power and ications. Federal policy can promote and reward innovation
with a long-term vision fw e-mobility, aocompamed by increased agency research funding, expanded demon-
stration and depl to speed logy advances and public-private partnerships to bolster
1.5, capacity o deve!op. build and deploy EV Iechnolugms

EDTA recommends the following to speed innovation through the supply chain:

» Fund robust Department of Energy, Department of Defense and other agency research and development
of battery, fuel cell and hybrid technologies.

B Increase emphasis on multi-level demanstration and deployment of light-, medium:, heavy-duty, and non-
road vehicles, and secondary-use batteries.

» Expand ARPA-E and other public- pmrale partnerships to deveﬁap preonmmercual breakthroughs and grow
the U.S. lead in the global ad d transportation technol

B Support investment in advanced manufacturing facilities thriough Department of Energy Loan Programs.

B Use the federal government's purchase power to deploy fleets and develop microgrids that advance
markets, community resilience and expand expertise in e-mobility.

With a comprehensive vision and an aggressive plan of action for e-mobility, the United
States can secure leadership in the global race for electric drive technologies that are
essential to achieving net-zero emissions.

The Electric Drive Transportation Association, whose members represent the entire
value chain of the electric drive industry, looks forward to working with the new
Administration and Congress to seize the opportunity to lead the world in e-mobility.

Working together, we can realize the essential economic, environmental and
employment benefits that electrifying transportation will provide.

EV Leadership: A 5-Year Policy Plan
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EDTA

Bectrs e Trapartaton Assacition

EDTA

Mission
The Electric Drive Transportation Association (EDTA) is the trade association promoting battery, hybrid, plug-
in hybrid and fuel cell electric drive technologies and m[raslmclure EDTA conducts public policy advocacy,

dh industry king, and conf EDTAS b includes vehicle and component
iF utilities, i providers and electiic transportation stakeholders,
For more information about EDTA and our bers, visit ElectricDrive.org. For inf ion about owning and

operating an electric vehicle, please visit GoElectricDrive.org.

Contact EDTA
1250 Eye Streel NW, +1(202) 408-0774
Washington, DC 20005 info@electricdrive.org

A 5-Year Policy Plan
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To: The Honorable Bobby L. Rush

Chairman, House Committee on Energy and Commerce, Subcommittee on Energy
2188 Rayburn House Office Building
Washington, DC, 20515-1301

The Honorable Fred Upton

Ranking Member, House Committee on Energy and Commerce, Subcommittee on
Energy

2183 Rayburn House Office Building

Washington, DC, 20515-2206

From: Dr. Levi Tillemann (VP for Policy and International, Ample, Inc.);
lohn Paul Schnapper-Casteras, Schnapper-Casteras PLLC;
Matt McGovern, CleanTech Law Partners.

cc: Khaled Hassounah, CEO Ample, Inc.;
John DeSouza, President Ample, Inc.

Date: May 2, 2021

Re: Equity, Technology Neutrality and The CLEAN Future Act

Ensuring Equity and Technology Neutrality of The CLEAN Future Act

Dear Chairman Rush, Ranking Member Upton, and members of the House Committee on Energy and
Commerce, Subcommittee on Energy,

Ample, Inc. strongly supports the efforts of the Energy and Commerce Committee to promote a
transition to a clean, equitable, electrified mobility system and we appreciate this opportunity to
provide comments to Committee members and staff in advance of the scheduled hearing on "The
CLEAN Future Act: Driving Decarbonization of the Transportation Sector.”

Ample, Inc. is a San Francisco-based company that is in the process of deploying battery swap-based
energy delivery infrastructure for electric vehicles. It is Ample’s intention to install, operate and
maintain a significant network of battery swap stations within the State of California, throughout the
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United States and internationally. Well-designed battery swapping is an important solution to many of
the functional and equity-centered challenges surrounding EV charging and ownership today. This is
because battery swapping can be a highly cost-effective means of transitioning drivers without access t¢
overnight EV charging to electric vehicles.

Currently, Ample supports a fleet of high-mileage Uber drivers in the Bay Area. Ali of these drivers have
transitioned to Ample’s zero emission EV platform from internal combustion engine vehicles. Without
Ample’s quick refueling, these drivers would not be able to rely on electric cars, and because they drive
for a living (all day, every day) they would be a high-intensity source of GHG gases and criteria
emissions. Drivers currently utilizing the Ample’s platform come from low-income communities that
have not been prioritized by many EV-incentives to date and their shift toward electrification transiates
directly into improved environmental, noise, and air quality outcomes in these communities.

While EV charging will undoubtedly be part of the solution for refueling electric cars, the challenging
economics and slow speed at which electric vehicles charge and infrastructure can be deployed means
that battery swapping should also be viewed as a primary mode of public EV refueling. This shift is
already under way in more developed EV markets like China, which has roughly 16X as many DC fast
chargers as the United States. Chinese companies have announced capacity for battery swap stations
capable of servicing 40+ mitlion vehicles by 2025. in light of this burgeoning technology trend, Ampie
urges the Committee to strive to adopt technology-neutral language with regard to electric vehicle
supply equipment {(EVSE) and EV infrastructure wherever possible. Within this letter, Ample wishes to
highlight some elegant examples of technology-neutral language from Representative Tonko’s Electric
Vehicle Infrastructure Rebate Act of 2021 (introduced April 30, 2021}, urge broader use of such
technology neutral language, underline the benefits of incentivizing energy storage and load-balancing
devices linked to both EV charging and battery swapping infrastructure, and offer some suggestions for
how to further improve economics and equity outcomes related to EV charging policy.

Electric Vehicle Infrastructure Rebate Act of 2021 and the definition of electric vehicle supply
equipment

The current definition of Electric Vehicle Supply Equipment {(EVSE) found in the CLEAN Future Act, the
NO EXHAUST Act, and the Electric Vehicles for Underserved Communities Act of 2021 is:

(1) ELECTRIC VEHICLE SUPPLY EQUIPMENT.— The term “electric vehicle supply equipment”
means any conductors, including ungrounded, grounded, and equipment grounding conductors,
electric vehicle connectors, attachment plugs, and all other fittings, devices, power outlets, or
apparatuses installed specificaily for the purpose of delivering energy to an electric vehicle.

(Emphasis added). This definition couid inadvertently exclude EV battery swapping stations and other
innovative alternatives to EV charging because it requires the delivery of energy directly to a vehicle.
However, there are real systemic benefits to systems like Ample’s which deliver energy to batteries that
are separate from the vehicle, and can thus recharge while a vehicle is not present, store renewable
energy, reinforce the grid and provide other grid services that will strengthen America’s electricity
transmission capabilities.

Ample requests that this Subcommittee and the Energy and Commerce Committee as a whole, use the
definition of EVSE from the Electric Vehicle Infrastructure Act of 2021. This bill defines EVSE as
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“any conductors, including ungrounded, grounded, and equipment grounding conductors,
electric vehicle connectors, attachment plugs, and all other fittings, devices, power outlets,
electrical equipment, or apparatuses installed specifically for the purpose of delivering energy to
an electric vehicle or to a battery intended to be used in an electric vehicle.”

(Emphasis added). This definition is more technology-neutral because it would encompass battery
swapping and other alternatives to existing EV charging technology.

There are a number other provisions of the Electric Vehicle Infrastructure Rebate Act of 2021 that Ample
strongly supports and would prefer to see adopted in Chairman Rush’s NO EXHAUST Act and other EV
infrastructure legislation under consideration by the Energy and Commerce Committee. For instance:

SECTION 2(c) DEFINITIONS

(3) ELECTRIC VEHICLE SUPPLY EQUIPMENT. -- Based on our interpretation, this definition
is wide enough to cover battery swap infrastructure, charging, and alternative means of
delivering fuel to electric vehicles.

SECTION 2(b}{2} - ELIGIBLE EQUIPMENT AND LOCATIONS

(D) LOCATION REQUIREMENT. -- Based on our interpretation, the “workpiace” provision
encompasses infrastructure required to fuel fleet vehicles. This is important, as fleet
vehicles have utilization factors that are three times higher than privately owned
vehicles. They will be a critical lever for addressing climate change and many fow-
income workers drive for fleets. For the elimination of any doubt, however, we suggest
that the bills expressly include fleet vehicles and shared vehicles, e.g., whether driving in
their operating territory, pausing in between rides but still engaging in work, or
participating in other distributive work or alternative work arrangements, within the
definition of "workplace.”

SECTION 2(c){1) -- COVERED EXPENSES

(E) The cost of an on-site energy storage system that supports electrical load balancing
or otherwise improves the performonce of such electric vehicle supply equipment.

Based on our interpretation, this provision covers onsite storage broadly enough to
support EV chargers with onsite backup as well as battery swap stations. We appreciate
the thoughtfulness, fairness and technology neutrality of this approach.

SECTION 2(b) -- REBATE PROGRAM REQUIREMENTS

{9) NETWORKED DIRECT CURRENT FAST CHARGING. -- We strongly support efforts to
endow the Secretary of Energy with a degree of administrative flexibility with regard to
these programs. We would, however, encourage the Committee to include clear metrics
and guidelines (e.g. cost, performance, and GHG reductions) by which the Secretary of
Energy is required to make such an evaluation.
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Potential areas for improvement in the Electric Vehicle Infrastructure Rebate Act of 2021

We appreciate the work done by the staff of the House Energy and Commerce Committee to ensure
that the Electric Vehicle Infrastructure Rebate Act of 2021 is technology neutral and responsive to
changes in America’s evolving EV industry. And while Ample is broadly supportive of the current version
of the bill as it is designed to support the growth of America’s EV market and adapt to emerging market
trends and realities, we also see a few areas where the current version of the bill could potentially be

SECTION 2(c) Definitions.

There are systemic benefits to low power systems that can gradually store energy but
quickly refuel a vehicle. In general, we would encourage the Committee to substitute
language focused on the speed of energy delivery to a vehicle, rather than the power
rating. For instance:

(6) NETWORKED DIRECT CURRENT FAST CHARGING EQUIPMENT. —The term
“networked direct current fast charging equipment” means electric vehicle
supply equipment that is capable of refueling a 50 kilowatt hour electric vehicle
battery pack to at least 80% capacity in less than an hour and is enabled to
connect to a network to facilitate data collection and access.

This would include all stations operating at S0kw or above while also incentivizing low-
power (e.g. 20kw) battery swapping that utilizes lower power levels but can quickly
recharge an EV. If the Committee adopts such language, it may also wish to include a
minimum power threshold (e.g. 20kw). However, to maximize system flexibility and
resilience, and support energy storage and arbitrage we recommend that threshold be
no higher than 30kw.

SECTION 2(b) REBATE PROGRAM REQUIREMENTS. --

(9) NETWORKED DIRECT CURRENT FAST CHARGING. —

In order to ensure that promising technologies are not arbitrarily excluded from EV
infrastructure programs, we recommend an explicit prohibition on excluding emerging
technologies and business models on the basis of low levels of market penetration.
Performance metrics could address any concerns regarding utilization.

SECTION 2(b)(6) DISBURSEMENT OF REBATE

We recommend including a provision allowing the Department of Energy to issue
regulations to claw back funding for any equipment that is not functional at least 90% of
the time. We also recommend 50% of the credit be dispensed in the form of
performance-based incentives (e.g. utilization).
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Additional potential areas for improvement in the NO EXHAUST Act of 2021

TITLE I—ELECTRIC VEHICLE INFRASTRUCTURE

Sec. 102(b)(6) MULTI-PORT CHARGERS.— We recommend substituting performance-based
incentives {e.g., electricity dispensed) in place of the incentive for additional chargers.

Sec. 105{a){22}{A} Electric vehicle charging programs. In general.— We recommend omitting
proposals for states to reexamine the rate-basing EVSE infrastructure. Rate-basing infrastructure
without corresponding utilization requirements {i.e., performance-based metrics} could result in
perverse incentives for the industry to overbuild costly EV chargers that are not adequately
utilized.

TITLE Hi—~PROMOTING DOMESTIC ADVANCED VEHICLE MANUFACTURING

Sec. 711{c)(1) Cost Share and Guarantee of Operation— We see the requirement that facilities
continue to manufacture goods for at least 10 years after completion of construction to be both
onerous, imprecise, subject to gaming and potentially misaligned with the dynamic nature of the
modern EV economy.

Conclusion

Overall we are strongly supportive of the new definition of EVSE and the other updated language in the
Electric Vehicle Infrastructure Rebate Act of 2021. We would urge the Energy and Commerce Committee
to adopt these thoughtful and technology neutral definitions more broadly in forthcoming EV
infrastructure-related bills. in general, Ample supports performance-based metrics and robust reporting
requirements for EV charging infrastructure that is built with taxpayer dollars. We also support
provisions that allow for regulatory flexibility for executive agencies to take advantage of improved
technologies and evolving market conditions. Ample looks forward to supporting the Committee as it
continues to develop this and other EV charging infrastructure legislation.

i See generally H.R. 1512, CLEAN Future Act, Title IV, Subtitle D, Section 431{1), pp. 398-99; H.R. 2852, NO EXHAUST
Act of 2021, Title |, Section 101{1), p. 2; H.R. 1221, Electric Vehicles for Underserved Communities Act of 2021,
Section 6(1), p. 14.
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House Energy and Commerce Committee
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Washington, D.C. 20515

Re: Support for “New Opportunities to Expand Healthy Air Using Sustainable
Transportation Act of 20217

Dear Chairman Rush and Ranking Member Upton:

This letter is being submitted by the National Association of State
Energy Officials (NASEO) in support of the “New Opportunities to Expand
Healthy Air Using Sustainable Transportation Act of 2021” (*"NO EXHAUST
Act”) (H.R. 2852). We ask that this letter be made part of the hearing record for
the Subcommittee hearing on this bill, set for May 5, 2021. NASEOQ represents
the 56 governor-designated State Energy Office members across the United
States, Washington, D.C. and the U.S. Territories. One of the key policy and
program areas that NASEO members have been working on with their private
and public sector partners is the deployment of electric vehicles (EVs) and
associated infrastructure, as well as a variety of important clean energy policies.

NASEO enthusiastically supports HR. 2852, and we commend the
Chairman for introducing the bill. The NO EXHAUST Act would spur
domestic manufacturing of EV's and facilitate the build-out of a nationwide
network of EV charging stations at multifamily, workplace and publicly-
accessible locations, enabling seamless EV travel from coast-to-coast.
Important provisions of H.R. 2852 include programs to support domestic
advanced vehicles manufacturing, an EV Supply Equipment Rebate Program,
an EV Charging Equity Program to support sustainable transportation in
disadvantaged and underserved communities, and aggressive federal fleet
vehicle procurement targets (promising 100 percent zero-emission vehicle
adoption in light-duty federal fleets by 2050).

The NO EXHAUST Act also would reauthorize appropriations for the
State Energy Program (SEP), and has a separate authorization for appropriations
to encourage states to create State Energy Transportation Plans to guide their
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investment and support state and federal energy and workforce goals. This is a critical element of
the legislation: whether leading or engaging their sister Departments of Environment to support
the build-out of EV charging infrastructure under the Volkswagen Settlement, working at the
regional level to promote interstate EV travel, or promoting policies and implementing programs
to ensure the electric distribution networks are modernized for greater integration of EVs, the
State Energy Offices have demonstrated their invaluable role in advancing the market for clean
vehicles.

The inherent strength of this legislative approach is in its comprehensive nature, and State
Energy Offices are a clear partner to advance the goals of the NO EXHAUST Act. The nation
can ill-afford to address EV infrastructure and EV promotion in stovepipes. We must holistically
develop a network of EV charging stations and support light-duty, medium-duty and heavy-duty
vehicle electrification, in conjunction with the expansion of electricity transmission and
distribution networks, and recognize the correlation to locations of generating sources, especially
as the sources of generation, energy storage and renewables advance. We also must take in to
account the need for cybersecurity and physical security, including the need to adapt to natural
disasters and climate (e.g., charging stations on evacuation routes). State Energy Offices have
over a decade of experience developing EV policies and administering EV infrastructure
programs, and we recognize the importance of considering equity, workforce and electric system
implications of widespread EV investment. The NO EXHAUST Act wisely includes provisions
to allow for electric system upgrades at EV charging locations, and supports renewable
generation and storage installations at EV charging sites. With almost every major automobile
manufacturer offering EV models — and most setting ambitious goals for phasing-out gasoline-
powered vehicles — a robust reliable network of EV chargers will be needed. It is also critical
that DOE move forward to adopt an EV building energy code, especially since the International
Code Council rejected this effort.

We are encouraged by this legislation and we believe that it will lay the groundwork for a
nationwide sustainable transportation network. If enacted, this legislation accompanied by
needed federal appropriations should reinvigorate American manufacturing, create well-paying,
sustainable jobs, decrease emissions in some of our most vulnerable communities, and help build
a backbone of EV chargers across the country that drivers will use for years to come.

NASEOQO has previously expressed support for key elements of the CLEAN Future Act
(H.R. 1512), which is also the subject of this hearing. We also support the legislation recently
introduced by Representative Tonko on electric vehicles (H.R. 2948), and we are working with
Senator Stabenow and others on EV legislation, which will also advance the nation’s future. The
State Energy Offices are prepared to work with the Committee and the Administration to
implement a plan to install EV chargers. Federal funding for this purpose could easily flow
through the State Energy Program, as a known and operational mechanism for quick delivery of
services. We also encourage Congress to incentivize publicly available on-street charging.

Thank you for the opportunity to express our views.

Respectfully Submitted,

—
e
P

//

£

David Terry
Executive Director
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AMERICAN PUBLIC GAS ASSOCIATION

May 5, 2021
The Honorable Bobby Rush
Chairman, Energy Subcommittee, House Committee on Energy and Commerce
2125 Rayburn House Office Building
Woashington, DC 20515

The Honorable Fred Upton

Ranking Member, Energy Subcommittee, House Committee on Energy and Commerce
2322 Rayburn House Office Building

Washington, DC 20515

Re: May 5, 2021 Energy Subcommittee Hearing on “The Clean Future Act: Driving Decarbonization of the
Transportation Sector”

Dear Chairman Rush and Ranking Member Upton:

The American Public Gas Association (APGA) writes regarding the Energy Subcommittee’s May 5, 2021
hearing on “The Clean Future Act: Driving Decarbonization of the Transportation Sector.”

APGA is the trade association for approximately 1,000 communities across the U.S. that own and
operate their retail natural gas distribution entities. They include municipal gas distribution systems,
public utility districts, county districts, and other public agencies, all locally accountable to the citizens
they serve. Public gas systems focus on providing safe, reliable, and affordable energy to their customers
and support their communities by delivering fuel to be used for cooking, clothes drying, and space and
water heating, as well as for various commercial and industrial applications. Our members also supply
gas to natural gas vehicle (NGV) fueling stations, and many also maintain and manage fueling stations or
operations of their own.

APGA has been a strong supporter of the growth and development of the NGV industry, which is why we
are eager to contribute to the Subcommittee’s discussion of the important topic of decarbonization of
the transportation sector. NGVs are already some of the cleanest vehicles on the road with significantly
lower greenhouse gas (GHG) emissions than those using gasoline or diesel engines. Despite this, the
ongoing conversation regarding transportation and climate change centers on electrification. We
appreciate the opportunity to share more information with the Subcommittee about NGVs' potential to
help accomplish the Administration’s ambitious climate goals.

The Subcommittee is right to draw attention to the importance of low and no-emission vehicles in
America’s pursuit of a clean energy future. Electric vehicles, however, are not the only available
technology. The Department of Energy estimates that natural gas engines can lower emission levels of
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GHGs as much as 11 percent when compared to traditional gasoline combustion engines.! While NGVs
are already cleaner and achieve lower GHG emission levels than traditional vehicles, they also have the
immediate potential to become even more environmentally friendly with additional support for the
development of renewable natural gas (RNG). RNG, which is produced by capturing gas created by
various waste sources, is chemically identical to fossil natural gas and can be blended with fossil natural
gas or, in some cases, used exclusively in a system.? Blending even small amounts of RNG with fossil
natural gas can produce significant emissions reductions,” and RNG currently accounts for more than 53
percent of all natural gas motor fuel.* Because RNG is created by recycling biomethane collected from
agricultural waste, landfills, and wastewater treatment plants into a usable product, it has the potential
to yield a carbon-negative lifecycle emissions result.® Continuing to promote and invest in the
development and use of this fuel will only further advance the already existing environmental benefits
of NGVs.

The environmental benefits of RNG have led to growing interest from the transportation sector in
increasing the use of RNG to lower GHG emissions. The United Parcel Service (UPS), for example, is
making significant investments in RNG and compressed natural gas (CNG) transportation initiatives.
They recently announced plans to purchase more than 6,000 natural gas-powered trucks between 2020
and 2022, a commitment representing a $450 million investment in the company’s alternative fuel
program to reduce emissions.® Amazon, as part of its commitment to become carbon neutral by 2040,
also recently signed a five-year contract to purchase RNG for its fleet.”

It is especially noteworthy that, when fueled by RNG, the newest NGVs are the only fully commercially
available option to achieve ultra-low or near-zero emission levels of nitrogen oxides (NOx).® They also
produce a much lower amount of particulate matter than other engines, supporting the
Administration’s goals of decreasing emissions in areas disproportionately impacted by urban air
pollution. Cummins Westport, for example, already produces natural gas engines that are 90% cleaner
than what the current EPA standard requires.” The company’s 8.9-liter ISL G NZ engine is certified to
meet the California Air Resource Board (CARB) standard — the most rigorous emission standard for NOx.

This already-existing natural gas engine technology can fill an important gap by providing an opportunity
to reduce emissions in difficult to electrify applications like long-haul and regional trucking, transit
buses, refuse trucks, and high horsepower off-road equipment. Heavy-duty vehicles and equipment are

! “Natural Gas Vehicle Emissions,” Alternative Fuel Data Center, U.S. Department of Energy,
https://afdc.energy.gov/vehicles/natural gas emissions.html, accessed May 4, 2021

2 Id.

2 Jd.

4 “Decarbonize Transportation with Renewable Natural Gas,” NGVAmerica,
https://staticl.squarespace.com/static/53a09c47e4b050bS5adSbf4f5/t/6079e813a7999069b32ece17/1618602009
958/NGV+RNG+Decarbonize+2020+final.pdf, accessed May 4, 2021.

5 1d.,

& “UPS adding 6,000 NGVs,"” Shale Directories, https://www.shaledirectories.com/blog/ups-adding-6000-ngvs
accessed May 4, 2021.

7 “aAmazon Inks RNG Agreement, Considers Possible Stake in Clean Energy Fuels,” Natural Gas Intel,
https://www.naturalgasintel.com/amazon-inks-rng-agreement-considers-possible-stake-in-clean-energy-fuels

accessed May 4, 2021.
® NGVAmerica, supra note 4,
 “Next Generation Heavy-Duty Natural Gas Engines Fueled by Renewable Natural Gas,” NGV America,

https://cdn.ngvgamechanger.com/pdfs/game-changer-graphic-onesheet.pdf, accessed May 4, 2021.
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major sources of emissions, and while reliable electric alternatives are not yet available, natural gas
options are. Replacing one diesel-burning, heavy-duty truck with a new ultra low-NOx, natural gas
heavy-duty truck has the same emissions reduction impact as removing 119 traditional combustion
engine passenger vehicles from the road.” If policymakers are serious about achieving the ambitious
emissions reduction goals laid out by the Administration, it would be foclish to ignore the opportunity ta
capitalize on existing natural gas technology to reduce emissions in these areas, simply because it does
not fit with the current narrative of electrification as the “end all be all” climate solution.

Finally, APGA would like to urge the Committee to consider the full lifecycle of vehicles and their energy
source when considering the path forward. While we acknowledge that battery powered electric
vehicles (BEVs) have the advantage of zero-tailpipe emissions, producing lithium-ion batteries is an
energy intensive process. In fact, manufacturing an electric vehicle can produce anywhere from 15 to 68
percent more GHG emissions than a conventional vehicle, depending on the size and range.** This
should be taken into account when evaluating the environmental benefits of BEVs versus other
alternatives, like NGVs. It is also important to note that battery disposal is another looming
environmental issue associated with BEVs. The current lack of available recycling methods when electric
vehicle batteries reach the end of their useful life is an additional environmental cost that should be
factored into the Committee’s consideration of how to move towards a cleaner transportation future.

APGA supports the Committee’s work to reduce emissions and move towards a cleaner transportation
sector, and we are grateful for the opportunity to contribute to the conversation on this important
topic. However, the Committee should promote a level playing field for all clean vehicle fuels. The
pursuit of electrification as the sole solution ignores the contributions natural gas has already made to
lowering emissions and abandons its potential in achieving environmental goals. If policymakers provide
support for the adoption of NGV technology and the increased use of RNG, public natural gas utilities
will continue to deliver emissions reductions and environmental benefits well into the future. For these
reasons, APGA hopes the Committee will pursue an “all of the above” approach to reducing emissions in
the transportation sector. Thank you again for the opportunity to submit this input. APGA stands ready
to work together in this effort.

P S
Dave Schryver
President & CEQ
American Public Gas Association
201 Massachusetts Avenue, NE, Suite C-4
Washington, DC 20002
dschryver@apga.org

10 “Which Road to Take,” NGV America, https://ngvamerica.org/wp-content/uploads/2020/10/NGVAmerica-

Which-Road-TX-vs-CA-Investments.pdf, accessed May 4, 2021.
11 Cleaner Cars from Cradle to Grave, Union of Concerned Scientists, https://www.ucsusa.org/resources/cleaner-

cars-cradle-grave, accessed May 4, 2021,
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Introduction

This statement is submitted on behalf of the American Public Power Association, the Edison Electric
Institute and the National Rural Electric Cooperative Association. Together, we represent the nation’s
investor-owned electric companies, public power utilities and electric cooperatives.

Our members provide safe, reliable, and affordable energy to more than 300 million Americans. The
electric power industry supports more than 7 million American jobs and contributes $880 billion
annually to U.S. gross domestic product, about 5 percent of the total. Eachyear, our industry invests
more than $110 billion to make the energy grid stronger, smarter, cleaner, more dynamic, and more
secure. These investments enable us to integrate more clean energy and new technologies into our
electric systems, including electric vehicles (EVs), to benefit customers.

Federal Investment in Electric Vehicle Charging Infrastructure and Supply Equipment Is Needed

We write in support of federal investment in EV charging infrastructure, which includes everything from
installing the supply equipment (charging station)to performing any energy grid upgrades or
moadifications that may be needed. To help incorporate increased EV penetrationon U.S. roads, it is
important that we invest in and deploy more charging infrastructure. Building this infrastructure will
require public-private partnerships, and our members are critical to that effort, in part because they
employ a highly skilled workforce that builds and maintains the electric grid. A collaboration between
the federal government and our sector will help to create additional jobs and will help spureconomic
growth.

Our members already are partnering with their customers to overcome barriers to deploy charging
infrastructure. Some of our members own and operate EV charging stations in a variety of locations and
for all types of customers, which is particularly beneficial to consumers who prefer not to procure and
maintain charging infrastructure and seeka turnkey solution. Some of our members installthe “make-
ready” infrastructure that connects tothe charging station, leaving it to the customerto own and
maintain the charging station. And other members offer rebate programs to offset the costs to install
charging infrastructure or partner withthird partiesto provide charging services. Regardlessofthe
approach, each of these solutions is critical to building charging infrastructure that helps to spur the EV
market and benefit communities.

Our members continue to work with local stakeholders and are best-positioned to understandand to
maximize the value of different technologies and systems that can help optimize the operation of the
grid, integrate EVs, and recover more quickly from naturaldisasters. This is particularly true in regions
where private investment in EV charging stations historically has been lacking.

Any federalpolicy for EV infrastructure must maintain flexibility for states and localities to determine
the most effective public-private partnership structure that meets their needs. We do not support
effortsto restrict federal program flexibilities and limit stakeholder participation.

Federal Investment Can Complement and Leverage Public-Private Partnerships

Federal investment in charging infrastructure can leverage and amplify the progressthatthe nation’s
investor-owned electric companies, public power utilities, and electric cooperatives are already making
in deploying charging infrastructure. The federal government is a key partnerin the development of a
nationwide EV charging network and technicaland financial assistance can helpaccelerate EV
deployment by filling in gaps or providing cost-share tocomplement the efforts already underway. We
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support legislation thatwould include financial assistance for EV supply equipment, including grid
upgrades and modifications, as part of alarger effort to support EVinfrastructure.

in addition, electric transportation options are extending beyond light-duty vehicles, with many fleet
operators looking to diversify their medium- and heavy-duty vehicle mix to include zero-emission
options. Fleet charging may have disproportional impacts and reliabifity could be impacted if not
managed properly and in coordination with utilities. Our members will be crucial partners in the
building and maintaining of infrastructure —including charging depots — needed for an increasingly clean
medium- and heavy-duty fleet market. We support federal efforts to help address upfront costs for the
deployment of these vehicles and necessary infrastructure as it nears commercial viability.

While our members are investing in electric vehicle infrastructure, additional information regarding
when and where public charging stations will be needed, particularly in areas that have not yet seen
significant saturation or ruralareas that may serve to connect communities. Mapping this demand,
based on data, suchas regional commute and travel patterns, canimprove upon the investment
decisions our members are making in charging infrastructure. We support legisiation that would
provide technicaland financial assistance to help entities, including electric utilities, map the demand
for EV charging.

Conclusion
Thank you for your consideration of these proposals. We look forward to working with you and to our
continued partnership in advancing electric vehicle infrastructure.

Organizations
The American Public Power Association

The American Public Power Association is the voice of not-for-profit, community-owned utilities that
power 2,000 towns and cities nationwide. We represent public power before the federalgovernment to
protect the interests of the more than 49 million people that public power utilities serve, and the 93,000
people they employ. Our associationadvocates and advises on electricity policy, technology, trends,
training, and operations. Our members strengthen their communities by providing superior service,
engaging citizens, and instilling pride in community-owned power.

Edison ElectricInstitute

The Edison Electric Institute {(EE1) is the associationthat representsali U.S. investor-owned electric
companies. Our members provide electricity for 220 million Americans, and operate in alt 50 states and
the District of Columbia. As a whole, the electric power industry supports more than 7 million jobs in
communities across the United States. inaddition to our U.S. members, EEt has morethan

65 international electric companies as international Members, and hundreds of industry suppliers and
related organizations as Associate Members.

NationalRuralElectric Cooperative Association

The National Rural Electric Cooperative Association (NRECA)} represents more than 900 electric
cooperatives. America’s electric cooperatives are energy providers and engines of economic
development for more than 20 million American homes, businesses, farms and schools across 48 states.
Electric cooperatives play a vital role in transforming local communities.



212

CLEAN Future Act Puts Ratepayers On The Hook For EV
Infrastructure

#a americanenergyalliance.org/2021/03/clean-future-act-puts-ra on-the-hook-for-ev-infrastructure

March 18, 2021

In early March, the House Energy and Commerce Committee Chairman Frank Pallone, Jr.
(D-NJ), Environment and Climate Change Subcommittee Chairman Paul Tonko (D-NY) and
Energy Subcommittee Chairman Bobby L. Rush (D-IL) introduced the Climate Leadership
and Environmental Action for our Nation's (CLEAN) Future Act. The bill aims to achieve net
zero greenhouse gas emissions by 2050, with an interim target of reducing greenhouse gas
emissions by 50 percent from 2005 levels no later than 2030.

Taken as a whole, the bill would impose overbearing regulations on the production of our
most reliable energy sources, which would raise costs on energy consumers and destroy jobs
in the energy industry. Here, I want to focus on one particular section of the bill that aims at
encouraging the deployment of electric vehicle charging stations in the name of
environmental justice. Here is the summary language for the relevant section of the CLEAN
Future Act:

“Sec. 435. STATE CONSIDERATION OF ELECTRIC VEHICLE CHARGING.

Amends PURPA section 111(d) to require states consider authorizing measures encouraging
deployment of electric vehicle charging stations; allowing utilities to recover from ratepayers’
investments that further deployment of electric vehicle charging networks; and excluding from
regulation as electric utilities entities selling electricity to the public solely through electric
vehicle chargers.”

Under rate-of-return regulation, utilities are allowed to recover their cost to do business and
earn a guaranteed return on invested capital. Under this system, there is little incentive for
the utility to reduce operating costs. As long as the rate-of-return is above the cost of debt,
the rate base can be inflated by spending more capital than is necessary. If passed, the
CLEAN Future Act would allow utilities to rate base the construction of electric vehicle
charging stations, meaning that the cost of these charging stations will be passed on to utility
customers as a whole.

As we have noted elsewhere, EVs are already heavily subsidized and those subsidies are
costly, unnecessary, and unfair. Electric vehicles are mainly subsidized through tax credits,
which are the result of the Energy Improvement and Extension Act of 2008 (H.R. 6049) and
The American Recovery and Reinvestment Act of 2009 (ARRA). These provide federal
income tax credits for new qualified electric vehicles of up to $7,500.

1z
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According to a report by the Congressional Research Service, the majority of people who
claim the electric vehicle tax credit earn a much higher income than the national average. As
the report notes:

“In 2016, 57,066 individual taxpayers claimed $375 million in plug-in EV tax credits. EV tax
credits are disproportionately claimed by higher-income taxpayers. Most of the tax credits
(78%) are claimed by filers with adjusted gross income (AGI) of $100,000 or more, and those
filers receive an even higher proportion (83%) of the amount of credits claimed. About 7% of
credits claimed, and 8% of the total amount of credits, were on returns where the taxpayer’s
AGI exceeded $1 million.”

That same report found, based on estimates provided by the Joint Committee on Taxation,
that under current law tax expenditure (forgone revenue) for the plug-in EV tax credit would
be $7.5 billion between 2018 and 2022.

In other words, American taxpayers are already spending billions of dollars to subsidize
electric vehicles that are mostly being purchased by high-income earners. On top of that, this
new bill would ensure that the costs of building out EV infrastructure will be paid by utility
ratepayers in the form of higher electricity prices. This follows a familiar pattern where
policies that are enacted in the name of ‘environmental justice’ disproportionately benefit

wealthier individuals while the costs are passed on to everyone else.

21z
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MINERALS OF THE EV REVOLUTION

BV requine Ix the number of metals compared to intemal combstion snaines.

BATTERY MINERALS

Lithium ion batteries are at the heart of EVs.

[ Lithium || Nickel || Cobalt || Graphite

wand for batt
1y Increase 500% or mare by 2050

Neket 10X e

I 2020, 107 of the 142 kthun

Incabed in China. Just nine ware
planned for the United States” |
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@ The Role of Critical Minerals in Clean Energy Transitions

Report extract
Executive summary

In the transition to clean energy, critical
minerals bring new challenges to energy

Eull report 4

ltaic (PV)

security
An energy system powered by clean energy technologies differs profoundly
frem one fuelled by traditional hyd k . Solar pt

plants, wind farms and electric vehicles (EVs) generally require more minerals
1o build than their fossil fuel-based counterparts. A typical electric car
requires six times the mineral inputs of a conventional car and an onshore
wind plant requires nine times more mineral resources than a gas-fired plant.
Since 2010 the average amount of minerals needed for a new unit of power

investment has risen.

ipfveticle

Electric car

Commrtionsl car

@ Copper @ Lihium & Nicksd @ Manganeso Cobak

rola-of-critical-frineraks-in-clean-ene

ity has i i by 50% as the share of renewables in new
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Ainarals used in cl o to other pawer Open &

] 2500 5000 TS0 0000 12500 15000 17
Otsheug wind

Onshore wind

Hatural gas

1A All Rights Resarved

® Copper @ Nickel & Manganesse @ Cobak Chromium & Molybdenum
@ Zine @ Rorocari @ Silicon Others

The types of mineral resources used vary by technology. Lithium, nickel,
cobalt, manganese and graphite are crucial to battery performance, longevity
and energy density. Rare earth el are ial for

that are vital for wind turbines and EV motors. Electricity networks need a
huge amount of copper and aluminium, with copper being a carnerstone far
all electricity-related technologies,

The shift to a clean energy system is set to drive a huge increase in the
for these mi I ing that the energy sector is emerging

as a major force in mineral markets. Until the mid-2010s, for most minerals,
the energy sector represented a small part of 1otal demand. However, as
energy transitions gather pace, clean energy technalogies are becoming the
fastest-growing of d i.ina io that meets the Paris
Agreement goals {as in the IEA Sustainable Development Scenario [SDS]),
their share of total demand rises significantly over the next two decades 1o
over 40% for copper and rare earth elements, 60-70% for nickel and cobalt,
and almost 80% for lithium. EVs and battery storage have already displaced

1 ics to b the largest of lithium and are set
1o take over from stainless steel as the largest end user of nickel by 2040,

rola-of-critical-rinerals-in-clean-enangy
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As countries accelerate their efforts to reduce emissions, they also need 1o
make sure that energy systems remain resilient and secure. Today's
international energy security hanisms are d d to provide i
against the risks of disruptions or price spikes in hydrocarbons supply, oil in
particular. Minerals offer a different and distinct set of challenges, but their
rising impartance in a decarbonising energy system requires energy policy
makers to expand their hori. and il ial new
Concerns about price volatility and security of supply do not disappear in an
electrified, renewables-rich energy system,

rola-of-critical-minerals-in-clea .
ay ¥
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L O GG L U LY L T BORGULS W SHGIY Y SR NG B3 i

energy world.

The rapid deployment of clean energy
technologies as part of energy transitions
implies a significant increase in demand for
minerals

Our bottom-up assessment of energy policies in place or announced suggests
that the world is Iy on track for a doubling of overall mineral
requirements for clean energy technalogies by 2040 (in the [EA Stated
Palicies Scenario, STEPS).

However, a concerted effort to reach the goals of the Paris Agreement
{climane stabilisation at “well below 2°C global temperature rise”, as in the
508) would mean a quadrupling of mineral requi for clean energy

technologies by 2040. An even faster transition, to hit net-zero globally by
2050, would require six times more mineral inputs in 2040 than today,

scenario, Open &
2020-2040
M
a5
B
30
4
il

2020 Stated Polickes Scenario

i Pk

@ SolarPY @ Wind & Othar law-carbon power genetation @ EVs and battery storage
Dloctricity netwosks & Hydrogen
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Which sectors do these increases come from? In climate-driven scenarios,
mineral demand for use in EVs and battery storage is a major force, growing at
least thirty times to 2040. Lithium sees the fastest growth, with demand
growing by over 40 times in the SDS by 2040, followed by graphite, cobalt
and nickel (around 20-25 times), The ion of ici means
that copper demand for grid lines more than doubles over the same period,

The rise of low-carbon power generation to meet climate goals also means a
tripling of mineral demand from this sector by 2040, Wind takes the lead,

by material-i ive offshore wind, Selar PV follows closely, due o
the sheer volume of capacity that is added. Hydropower, biomass and nuclear
make only minor contributions given their comparatively low mineral
requirements. In ather sectors, the rapid growth of hydrogen as an energy
carrier underpins major growth in demand for nickel and zirconium for

ly and for aroup metals for fuel cells.
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Demand trajectories are subject to large technology and policy uncertainties,
We lysed 11 all ive cases 1o und d the impacts. For example,
cobalt demand could be anything from 6 1o 30 times higher than today’s
levels depending on assumptions about the evelution of battery chemistry
and climate policies, Likewize rare earth elements may see three to seven
times higher demand in 2040 than today, depending on the choice of wind
wrbines and the strength of policy support. The largest source of demand
variance comes from uncertainty around the stringency of climate policies.,
The big question for suppliers is whether the world is really heading for a
scenario consistent with the Paris Agreement. Policy makers have a crucial
rale in narrowing this uncertainty by making clear their ambitions, and tumning
1argets into actions. This will be vital to reduce investment risks and ensure
adequate flow of capital to new projects.

Changing fortunes: Coal vs energy transition
minerals

Clean energy transitions offer opportunities and challenges far companies
that p i ls. Coal is the largest source of revenue for
mining companies by a wide margin. Today’s revenues from coal production
are ten times larger than those from energy transition minerals,

However, accelerating clean energy transitions are set to change this picture.
There is a rapid reversal of fortunes in a climate-driven scenario, as the
combined revenues from energy transition minerals overtake those from coal
well before 2040,

B i ducticn of coal and sslected enangy Lransition Open &
minerals in the Sustainable Development Scenario, 2020-2040

hitps:vwww jea
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T
e; Canl Enargy trangition mirseals. Tl

The prospect of a rapid rise in demand for critical minerals - in most cases
well above anything seen previously - poses huge questions aboulthe. . .o
availahility and relisbility of supply. In the nast, strains an the supply-demand
balangg fopdifesent minaials havademntedadditionabinye sirgRiAsell as
MEASARES 10 SWEe SR sk stitute demand, but these responses have come
with time lags and have been accompanied by considerable price volatility,
Similar episodes in the future could delay clean energy transitions and push
up their cost. Given the urgency of reducing emissions, this is a possibility
that the world can il afford,

Raw materials are a significant element in the cost structure of many
technelogies required in energy transitions. In the case of thium-ien
batteries, technology learning and economies of scale have pushed down
overall costs by 80% over the past decade. However, this also means that raw
material costs now loom larger, accounting for some 50-70% of total battery
costs, up from 40-50% five years ago. Higher mineral prices could therefore
have a significant effect: a doubling of lithium or nickel prices would induce a
6% increase in battery costs. If both lithium and nickel prices were 1o double
at the same time, this would offset all the anticij d unit cost redi

d with a doubling of battery ducti ity. In the case of
alectricity networks, copper and aluminium currently represent around 20% of
total grid investment costs; higher prices as a result of tight supply could have
a major impact on the level of grid investment,

Qur analysis of the near-term outlook for supply presents a mixed picture.
Some minerals such as lithium raw material and cobalt are expected to be in
surplus in the near term, while lithium chemical, battery-grade nickel and key
rare earth {eg ium, dysprasium) might face tight supply in
the years ahead, However, locking further ahead in a scenario consistent with
climate goals, expected supply from existing mines and projects under
construction is estimated to meet only half of projected lithium and cobalt
requirements and 80% of copper needs by 2030

hittps. (e iea. role-of-critical-minerals-in-clean-energy
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projects at varying stages of development, there are many vulnerabilities that
may | the ibility of market tigh and greater price volatility:

S SIS B I a w

. High hical i f preduction: Froduction of many
energy transition minerals is more concentrated than that of oil or
natural gas. For lithium, cobalt and rare earth elements, the world's top
three producing nations control well over three-quarters of global
output. In some cases, a single country is responsible for around half of
worldwide production. The Democratic Republic of the Congo (DRC) and
People’s Republic of China (China) were responsible for some 70% and
80% of global production of cobalt and rare earth elements respectively
in 2018, The level of concentration is even higher for processing
operations, where China has a strong presence across the board. China's
share of refining is around 35% for nickel, 50-70% for lithium and cobalt,
and nearly 90% for rare earth elements. Chinese companies have also
made ial i in assets in A lia, Chile, the
DRC and Ind ia. High levels of ion, ded by
complex supply chains, increase the rigks that could arise from physical
disruption, trade restrictions or other developments in major producing
countries,

- Long project development lead times: Our analysis suggests that it has
taken 16.5 years on average to move mining projects from discovery to
first production. These long lead times raise questions about the ability
of supply to ramp up output if demand were to pick up rapidly. If
companies wait for deficits to emerge before committing to new
projects, this could lead 1o a prolonged period of market tightness and
price volatility.

. lini quality: Cs about relate to quality
rather than quantity. In recent years cre quality has continued to fall
across a range of commodities, For example, the average copper ore
grade in Chile declined by 30% over the past 15 years, Extracting metal
content from lower-grade ores requires more energy, exerting upward

on p ion costs, ‘gas emissions and waste

volumes.
. ing iny of i | and social performance: Production
and processing of mineral resources gives rise to a variety of
environmental and social issues that, if poorly managed, can harm local
communities and disrupt supply. Consumers and investors are

ly calling for ies 1o source mi Is that are
bly and ] duced, Without efforis 1o improve
envirenmental and social perf: it may be chall for
1o exclude poor-performing Is as there may not be
of high-performi 10 meet d d

- Higher exposure to climate risks: Mining assets are exposed 1o growing
climate risks. Copper and lithium are particularly vulnerable to water
stress given their high water requirements. Over 50% of today’s lithium
and copper praduction is concentrated in areas with high water stress
levels. Several major producing regions such as Australia, China, and

hitps: v iea. role-of-critical-milnerals-in-clean-anergy i i y
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These risks to the reliability, afferdability and inability of mineral supply
are manageable, but they are real. How policy makers and companies respond
will determine whether critical minerals are a vital enabler for clean energy
transitions, or a bottleneck in the process.

Share of top th rhes in ik salectod Open &
ménerals and fossil fuels, 2019

il Fossil fuels.

Minerals

REAL All Rights Reserved

# United States  » Saudi Arabla Russis @ Wban  © China Australis
@ Chils = DRC Indonesia Philipgines Myanmar Peru

Share of top th ries in salected Open &
minerals and fossil fuels, 2019
+

rola-of-critical-minerals-in-cle
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a
prominence in the energy security debate, a realm where oil has traditionally

occupied a central role. e, Al s Aesarved

There are, %ﬂcgn&gul‘fefengﬁhbelmoll security and mineral security,
no‘.a?g.inn rhe.lmggcrs that any dis disrupti maymm thgmev'&nt of an ail
supply crisis, all consumers dm-mg gasoline cars or diesel trucks are affected
by higher prices. By contrast, a shortage or spike in the price of a mineral
affects only the supply of new EVs or solar plants. Consumers driving existing
EVs or using d el y are not aff d. In addition, the
combustion of oll means that new supply is essential to the continuous
oq:eraucn of oil-using assets. However, minerals are a companeant of

. with the ial to be i and recycled.

Nonetheless, experience from oil markets may offer some valuable lessons for
an approach to mineral security, in particular to underscore that supnl\f -gide
measures need to be ied by wid ging efforts

demand, technology, supply chain resilience and sustainability.

Rapid, orderly energy transiticns require strong growth in investment in
mineral supply to keep up with the rapid pace of demand growth, Policy

makers can take a variety of actions to new supply proj the
most important is 1o provide clear and strong signals about energy transitions,
1§ ies do not have Fid in ies’' climate policies, they are

likely to make investment decisions based on much more conservative
expectations. Given the long lead times for new project develapment, this
could create a bottleneck when deployment of clean energy technologies
stans to grow rapidly, Diversification of supply is also crucial; resource-owning
govemments can support new pl'0|el:l de\relopmen( by reinforcing national

1 surveys, ap i 1o shorten lead times,
providing financing support 1o de-risk prmecls. and raising public awareness
of the ibution that such proj play to the i ion of the energy
Sector,

Red: material i ity and i tal substitution via
technology innovation can also play major roles in alleviating strains on
supply, while also red; g costs, For le, 40-50% reductions in the use
of silver and silicon in selar cells over the past decade have enabled a
spectacular rise in solar PV deploy A ion in producti

technologies can also unlock sizeable new lies. E i hnelogi

rola-of-critical-rinerals-in-clean-enangy
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A strong focus on recycling, supply chain
resilience and sustainability will be essential

Recycling relieves the pressure on primary supply. For bulk metals, recycling
practices are well established, but this is not yet the case for many energy
transition metals such as lithium and rare earth elements. Emerging waste
streams from clean energy technol {eg. b ies, wind turbines) can
change this picture. The amount of spent EV batteries reaching the end of
their firat life is expected 1o surge after 2030, at a moment of continued rapid
growth in mineral d d. R ling would not the need for
continued investment in new supply to meet climate goals, but we estimate
that, by 2040, recyeled quantities of copper, lithium, nickel and cobalt from
spent batteries could reduce combined primary supply requirements for these
minerals by around 10%. The security benefits of recycling can be far greater
for regions with wider deployment of clean energy technologies due to
greater economies of scale.

Scenaria, 2020-2040

Gih

1500

1250

20 2005 0 2035 2040

A, Al Rights Reserved

# Eloctriccars @ Eloctrio two-ond threo-wheelers @ Electric buses  # Electrio trucks.

Enargy siompe
‘Contribution of recycling and reuse of batteries to reducing primary Open &
sl el e I Pl b
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1EA. All Rights Risserved

® Copper @ Lithium & Nickel @ Cobalt Share of total demand

Regular market assessments and pericdic stress-tests, coupled with
emergency response exercises (as with the IEAs existing emergency response
programmes), can help policy makers identify points of potential weakness,
evaluate potential impacts and devise y actions. i kpiling
can in some cases also help countries weather short-term supply disruptions.
Such prog need to be y designed, based on a detailed review
of i ilities. Some energy it with smaller
markets have low pricing transparency and liquidity, making it difficult o
manage price risks and aff i lecisi E reliable
price benchmarks will be a crucial step towards enhancing transparency and
supporting market development.

Tackling the environmental and social impacts of mineral developments will
be ial, i ding the emissions associated with mining and processing,
risks arising from inadequate waste and water management, and impacts from
inadequate worker safety, human rights abuses (such as child labour) and
corruption. Ensuring that mineral wealth brings real gains to local
cammunities is a broad and multi-faceted challenge, particularly in countries
where artisanal and small-scale mines are comman. Supply chain due

dili with effecti ¥ can be a critical tool 1o
identify, assess and miti risks, i i bility and i Y.

Stronger actions are required to counter the
upward pressure on emissions from mineral
production, but the climate advantages of clean
energy technologies remain clear

hittps:(www.iea. role-ol-critical-minerals-in-clean-energy - A y —
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average, with the potential for a further 25% reduction with low-carbon

lectricity. While energy transition minerals have relatively high
intensities, a large variation in the emissi i int of players that
there are ways to minimise these emissions through fuel switching, low-
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American’
Chemistry
Council

April 14, 2021

The Honorable Jennifer M. Granholm
Secretary

U.S. Depantment of Encrgy

1000 Independence Ave., SW
Washington, DC 20385

Re: Notice of Request for Information (RF1) on Risks in the High-Capacity Batteries, Including
Electric Vehicle Batteries Supply Chain; 86 FR 16343; DE-FOA-0002502

Dear Seerctary Granholm:

The American Chemistry Council (ACC) represents a diverse set of comp iged in the busi of
chemistry, an innovative, $563 billion enterprise. We work to solve some of the biggest challenges facing
our nation and our world. Our mission is to deliver value to our members through advocacy. using best-
in-class member engagement. political advocacy, communications, and scientific research, We are
committed to fostering progress in our cconomy, environment, and society.

The business of chemistry:

»  Drives innovations that enable a more sustainable future.

+  Provides 544.000 skilled good paying jobs—plus over 3.9 million related jobs—that support
familics and communities.

+ Enhances safety through our diverse set of products and investments in R&D,

Everv vear, the chemistry industry invests tens of millions of dollars to support product and worker
safety. In addition to research initiatives, ACC programs focus on anticipating and preventing accidents,
as well as educating the public about how to use our products safelv. Chemistry makes it possible to
satisfy a growing world population. Among other things. oedur products protect our food supply, deliver
drinking water, ensure safe Imnb conditions, and provide access to efficient and affordable encrgy
sources and lifesaving medi in itics around the globe. To enable these ongoing
innovations, we advocate for public policies that support the ereation of groundbreaking products to
improve lives, protect our environment and enhance the economic vitalitv of communities.

The chemical industry - and innovations in chemistry - are critical to achieving efficient and effective
climate change solutions. Many low-carbon solutions rely on innovations in chemistry — from high
capacity batteries (HCBs) to high-performanee building insulation and windows to lightweight plastic
packaging and auto parts that reduce energy needs, and carbon emissions. in shipping and transportation.
As a significant manufacturing sector, we are contmuousl\ improving the enerzy efficiency and intensity
of our own operations. The chemical industry 1s developing transf ional technologics ‘that cut
emissions, improve cnergy cfficiency and enable asocmli\ Cnvirg Iy and econ Iy
sustamable future. We arc also committed to safe transport of hazardous materials, including HCBs. as
evidenced by the important work of ACC’s CHEMTREC division, which our comments detail below.

americanchemistry.com 700 Second St., ME | Washington, DC 20002 | (202) 249.7000

Y]
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Free and Open Trade Strengthens Supply Chain Resiliency

Over the past four vears, our industry has witnessed firsthand how trade policy uncertainty and the
levying of high and broad tariffs on our imports and exports has disrupted the chemical value chain and
the industrics that rely on the business of chemistry. As a general matter, ACC advocates for the
elimination and reduction of tariff and non-tariff barricrs wherever possible. Reducing trade barriers is a
better way to support production in the U.S. as opposed to the wiclding of blunt tradc instruments, which
only increasc uncertainty and costs and weaken competitiveness. We are also mindful that cnabling
greater U.S. production may require additional incentives from the U.S. and state governments. These
incentives should be constructed in a way that does not distort trade and investment. As we have leamed,
when the United States implements trade actions such as tariffs, U.S. trading partners respond in kind,
often retaliating against competitive U.S. exports, including chemicals.

We encourage the Administration to focus on what makes the U.S. chemical industry competitive. Factors
of competitiveness include:

e Abundant sources of natural gas and natural gas liquids, the primary feedstocks and energy sources
for manufacturing chemicals in the United States;

s Low cost imported intermediate inputs into manufacturing of chemicals;

e High skilled labor, including through immigration;

o Rule of law, including unbiased court systems that reliably and predictably enforce contractual
commitments;

o Strong protection of intellectual property rights, including trade scerets;

e  World class ccosystem for industry -university-govemment collaborative rescarch & development
and innovation; and

e High standard protcctions for human health, safety, and the environment.

By enhancing our competitiveness in the above arcas, U.S. chemical manufacturers will be in a stronger
position to produce more in the United States. Demand for the products of chemistry will increase in the
U.S. over time but even more so in the rest of the world. In that regard, it is critical that the U.S. strategy
on supply chain resilience prioritize opening new markets. Commercially meaningful new market access
allows our companics to take advantage of cconomies of scale, thereby manufacturing more important
chewistries at home in the United States and exporting more of those chemistrics to the world. Enhancing
our competitiveness will beget more competitiveness in the long run — and therefore greater supply chain
resiliency.

And where U.S. trading partners are not playing by the rules and tilting the playing field in the favor of
their domestic companies manufacturing HCBs and HCB materials, we urge the Administration to
enforce U.S. trade agreements and U.S. trade remedies laws. Furthermore, we encourage the
Administration to seek higher standards for environmental protection globally, so that chemical products,
processes, and jobs do not move out of the United States into jurisdictions with weaker environmental
protections.

Chemistry is Core to High Capacity Batteries (HCBs)

HCBs are crucial to modern life as they are used in everything from vehicles to mobile phones to cameras
to pacemakers. Today the predominant HCB is the lithium-ion battery, which is a liquid-state battery. In
the future, solid-state battcrics may gain greater market share. Solid-state batterics that use innovative
electrolytes promise greater encrgy density, conductivity, power, safety, and performance potential
relative to lithium-ion batteries — at lower weight and cost.



241

The Honorable Jennifer M. Granholm
April 14, 2021
Page 3

The products of chemistry also help support other battery technologies. For example. bromine-based
storage technologies are another electro-chemical energy storage solution, providing a range of options to
successfully manage energy from renewable sources, minimizing energy loss, reducing overall energy use
and cost and safeguarding security of supply. Typical bromine-based flow batteries include zinc-bromine
(ZnBr2) and more recently hydrogen bromide (HBr). Other variants in flow battery technology using
bromine are also under development. Bromine-based storage technologies are typically used in stationary
storage applications for grid, facility or back-up/stand-by storage.

HCBs have the potential to power innovation in areas like the auto industry, energy generation and
storage, and military applications. And they are critical to the future of U.S. energy security. But before
any of these products can be produced. the constituent materials and chemistry must be shepherded
through the process from design. to large scale production. to commercialization, and to mass marketing.
U.S. chemical manufacturers play an important role in multiple stages of the battery supply chain:

*  extraction of raw materials;

* concentration and purification of those matenals;

* conversion of material into derivatives;

+»  manufacturing of derivatives into battery components; and

+ recveling used battery materials to return them to high purities and grades for use in new
batteries.

In this light. it is important to define the key components of HCBs that involve chemistry and the
materials containing chemicals (see Table | below).

Table 1: Comp ts of Lithium-Ion Batteries and Constituent Materials
Components | Materials

Cathode | Primary materials include lithium carbonate and lithium hydroxide. Cathode
| materials include lithium-metal oxides (i.¢.. lithium cobalt oxide. lithium
| manganese oxide. lithium iron phosphate, lithium nickel cobalt manganese
| oxide and lithium nickel cobalt aluminum oxide). In addition to these primary
| materials, minor additives (often called dopants or coatings) are critical to
| enhancing the performance of batteries.

Anode Primarily natural and synthetic graphite (in the form of meso-carbon micro
| bead). but lithium titanate is also used. New materials include cobalt oxide,
copper oxide and lithium metal alloys, as well as silicon-based systems.

Electrolyte | Include lithium salts (including lithium hexafluorophosphate. lithium
| hexafluoroarsenate monohydrate, lithium perchlorate, lithium
| tetrafluoroborate and lithium trifluoromethanesulfonate (lithium triflate) in an
 organic solvent (including ethylene carbonate, dimethyl carbonate, and diethyl
carbonate, ethyl methyl carbonate, propvlene carbonate, diethyloxvethane,
| dioxolane, p-butyrolactone, and tetrahydrofuran), and other electrolvte salts

Separator and separator | Aramid film. polvethylene. polvpropviene. polyvethylene terephthalate.
coatings | fluoropolymers
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Absorbent for PVDF copolymer film, which is used as a binder to bind lithium compounds
electrolyte and and graphite to their respective electrodes; fluoropolymers

¢lectrode separator

Battery Pack Insulation | Polyphenylene sulfide film and polyetherimide film: silicones.

Packaging Polycarbonate, polypropylene, and polyamides

Flame Retardants

Flame retardants are a critical safety component because electronics have a variety of potential ignition
sources generated by the essential components of the product, including circuit boards, batteries, wiring,
fans, connectors, and even plugs. One of the most important benefits of flame retardants in product design
is they can stop small ignition events from turming into larger fires. Electronic products are unique
because they have a potential ignition source generated by the essential components of the product,
including batteries. Batteries can overheat, and circuit boards and other device components carry electric
currents; therefore, many electronic products present a higher risk of flammability than some non-
electronic products. Flame retardants help to reduce the risk of fire and are essential for ensuring
manufacturers meet fire safety standards.

Plastics and Polvmer Composites

Plastics and polymer composites offer an unparalleled combination of properties that are essential to the
mobility solutions of the future and modern innovations that benefit people's health and well-being,
conserve natural resources, and reduce the impact on the environment. Plastics and polymer composites
have the flexibility to enable batteries to be integrated safely and seamlessly into vehicles without adding
extra weight. Polvmer materials are lightweight. corrosion-resistant, and thermally conductive - enabling
battery pack assemblies and battery pack protection during impact events — while at the same time.
helping increase battery range on a single charge. extend battery life. and offset the significant added
weight that comes along with electric and hybrid vehicle designs.

Global Demand for HCBs - and their Constituent Materials - is Poised to Skyrocket

The electrification of the transportation sector and integration of renewable energy sources into the
electricity system is causing global demand for batteries to skyrocket. For example, 300 to 300 million
electric vehicles are projected to be on the road around the world by 2040, driving HCB demand to grow
an estimated 15-fold by 2028, as compared to 2016 levels'. In response. China, Japan, South Korea, and
European countries are taking massive strides to meet material and technology needs by investing in the
battery supply chain. Above all others, China has a commanding lead over the market with over 100
battery megafactories built or planned. ownership of more eritical mineral reserves than any other
country. and a stranglehold on the world’s mineral processing industry.” Conversely. the U.S. has plans
for only 9 battery megafactories. and is projected to control less than 10% of the global battery supply
chain by the end of the decade

! Securing America’s Future Energy. “The Commanding Heights of Global Transportation.” 2020. Institute for
Defense Analyses. “Lithium-lon Battery Industrial Base in the U.S. and Abroad.” 2019.

2 SAFE, “The Commanding Heights of Global Transportation.” 2020.

* Benchmark Minerals Intelligence, “Benchmark Summit 2020, 2020,
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Increased HCB Manufacturing in the U.S. Would Offer New Supply Opportunities for U.S.
Chemical Manufacturers

Many of the above materials arc used by multiple downstrcam scctors and subsectors, including by
companics manufacturing HCBs. If U.S. and global HCB manufacturers decided to build new HCB plants
in the United States, demand for these chemistries could increase significantly, meaning that production
and supply of HCB materials will also have to increase in order to meet demand by HCB manufacturers
and other downstream sectors and subsectors that also rely on thesc materials. Furthermore, demand for
HCBs across the world is estimated to increase exponentially as busincsses and consumers move towards
clectrification. Specialty chemicals are an important part of the HCB supply chain and cfforts by the U.S.
Government to incrcase domestic HCB production should account for follow-on impacts to other industry
sectors and the entire supply chain for each affected chemistry.

U.S. Tariffs Limit the Supply of Important Inputs for the Manufacturing of Chemistries Relevant
to HCBs

A straightforward way to incentivize U.S. production of chemicals relevant to HCBs is to provide relief
from tariffs. ACC encourages the Department of Commerce to work with the Office of the U.S. Trade
Representative to identify the relevant intermediate inputs exposed to most-favored-nation customs duties
and additional tariffs under Section 301 of the Trade Act of 1974. Quick Congressional renewal of the
Miscellaneous Tariff Bill may provide temporary suspension or reduction of the MFN duties imposed on
imports of intermediate inputs. Furthermore, if they are also subject to additional tariffs under Section
301, USTR may be in a position to exclude these intermediate inputs from the China Section 301 tanffs.
Avoiding the payment of MFN duties and additional taniffs of up to 25 percent under Section 301 will
help U.S. chemical manufacturers respond quickly to increased demand, instead of paying tariffs on
inputs.

Incentives May be Necessary to Increase U.S. Production of Chemical Inputs for HCB
Manufacturing

Clearly, the United States is facing myriad national sccurity, economic, and environmental challenges at
home and abroad. HCBs will play a critical role in meeting those challenges. To ensure that U.S.
chemical manufacturers are in a stronger position to mect the increased demand for HCBs in the United
States and globally, we encourage the Administration to consider appropriate incentives for producing the
necessary mincrals, materials, and technologies in the United States. The right mix of incentives will
strengthen the business case for producing the constitucnt materials for HCBs in North America. A strong
North American supply chain for HCBs will therefore strengthen the U.S. defense industrial base, grow
high-value, high skilled jobs, address important environmental objectives (e.g., reducing greenhouse gas
emissions), bolster U.S. technology and innovation leadership, and provide support for U.S. trading
partners and allies.

Although the need for massive investment in production of battery materials is clear given the growing
demand, the business case for where to produce chemistrics relevant to HCBs is dependent upon many
factors. The U.S. government and statc governments could help solidify that business case by considering
additional ways beyond tariff relief for incentivizing chemical manufacturers to increase production or
build new facilities in the Uuited States. Because the significant investments in building manufacturing
capabilities takes years of planning and development, these incentives must be in place promptly in order
to drive decisions for future production.
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Such incentives could include:

o Tax credits and abatements;

« Expedited permitting for plant construction or upgrading:

« Timely review and approval of new chemistrics under TSCA:

e Programs to educate the workforce in response to industry needs:

« Facilitation of high skilled immigration;

e Access to worker training/retraining programs;

«  Public-private partnerships for research and development of new materials and technologies: and

s Potential cost-shared grants to support domestic capital investments for key upstream materials,
including chemical inputs, as well as infrastructure: and

« Relief/insurance for domestic supply chain disruptions, e g.. hurricanes, wildfires, and winter
storms,

Supply security may also be supported by cooperation and support under the U.S.-Mexico-Canada
Agreement (USMCA). Materials supplied by USMCA partners would be expected to flow more freely
without restrictions and security risks.

Building Domestic Capacity for Recycling of HCBs Is Also Important to the U.S. Economy

Recyceling and recovery of minerals contained in batteries, such as lithium, cobalt and nickel. is
developing and will play a critical role in the security of supply for these materials. and will also
contribute to a circular economy that is more sustainable for electrification. Historically, recycling of
lithium and lithium-ion batteries has been limited due to dispersion in end-use devices and the high cost
of collection, recovery, separation, and re-purification. Given the projected increase in electric vehicles,
however, battery recveling rates should increase in part due to vehicle battery recyeling systems already
in place for lead-acid batteries.

But the Administration should not take recveling for granted. It is critical that the Administration view the
battery supply chain holistically and incorporate a circular economy approach into its analysis and any
recommendations. Greater recveling will alleviate the need for extraction of lithium and other materials,
lessening environmental impacts. U.S. chemical manufacturers are using and developing advanced
chemical processes to recover materials in batteries and concentrate and purify used battery materials,
include lithium, to high battery grade standards. Ensuring that HCB recyeling can stand up, become
commercially viable, and grow should also be an essential goal for the Administration.

U.S. Regulation Also Impacts Chemicals Relevant to HCBs

As the Department of Energy reviews risks to the HCB supply chain, it would be important for it to
explore with U.S. government agencics ongoing regulatory initiatives and actions relevant to the
chemistries described below. In order for HCBs to meet the ever increasing performance demands. new
chemistries must be advanced that decrease charging times, increase output and thus increase battery
range, extend battery life and maintain safety (sce detailed description below). These new chemistry
technologies must be able to be brought to market quickly in order to compete globally. U.S. government
agencies such as EPA, which has authority under TSCA to review the risk of new chemicals in
commeree, must therefore be prepared to review new chemistry, assess risks, and approve them in a
timely manner.

Many critical components of batteries (and certain substances used to make them) are manufactured
outside the United States. Both the import of those components and development of a domestic supply
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chain by those seeking to manufacture in the U.S. are facing significant regulatory barriers under TSCA.
For example, although some new cathode materials have chemistries similar to those already approved by
EPA, they are nonetheless assessed ab initio as novel chemistry by staff reviewers afforded littic
opportunity to build up relevant expertise or leverage prior agency reviews. In addition, an industry
willingness to accept EPA consent orders imposing conservative worker safety/risk management
measures, in the hopes of accelerating agency approval of domestic manufacture, have had no apparent
impact on the speed of regulatory review. This can result in unexplained regulatory approval delays of 2-
3 years in some cases. The lack of a domestic battery materials supply chain could be an obstacle as
battery demand increases, and its development is hindered by these regulatory challenges.

Fluorinated Chemistries

Fluoropolymers enable advanced energy storage and conversion technologies and are key components of
lithium ion batterics. They offer unique performance benefits over other encrgy storage matcrials due to
their innate resistance to high operating temperatures, chemical corrosion, and abrasion. They enable
battery systems that are more efficient, consistent, and durable. Fluoropolymers are also essential
chemical technology for flow batteries, which allow utilities and building and home owners to store
cnergy for use at more optimal times, and play critical roles in renewable encrgy production and overall
grid management. Standard appliance batteries (dry cells) and lithium battery cells use short-chain (c¢6)
fluorosurfactants as a corrosion inhibitor at the electrodes.

An additional key point that could significantly and negatively affect the domestic battery supply chain is
an overlybroad definition of per- and polyfluoroatky! substances (PFAS). Certain overly broad definitions
of PFAS will capture fluoropolymers themselves — products that are essential to the manufacture of
lithium ion batteries. Indeed, lithium-ion batteries cannot be manufactured without fluoropolymers. In
other words, unnecessary and inadvertent restrictions on fluoropolymers that would result from of an
overly broad PFAS definition would have a catastrophic impact on the domestic EV battery business.

TSCA approvals for imports and domestic mapufacturing

Modern Cathode Active Materials (CAM) consist of lithiated mixed metal oxides, commonly referred to
NCM (Ni, Co, Mn-based) and NCA (Ni, Co, Al-based), cf. Table 1. There are also other material classes
under development, namely Co-free variants. While these base materials have been investigated in the last
decades, modem material developments target optimization of those materials for speeific purposes, e.g.,
automotive application in electric vebieles. Typical optimization parameters include energy density,
safety and long term stability during eyeling (charging/discharging of the battery). There are complex
material strategies, all of which build upon partial replacement of a few atoms in the crystal lattice by
other elements, a process called doping, ¢.g., replacement of Mn by Al in NCM. Furthermore, CAM
particles made of NCM or NCA can be treated with a coating of another material after calcination, e.g.
resulting in an aluminum oxide layer surrounding the NCM core particle. Most, if not all, future CAM
contain both, doping and coating, often using more than one additional clement, to stabilize the material
in the application.

Tt is important to note that the intrinsic material properties as well as the hazardous characteristics of
NCM or NCA remain unchanged by thesc modifications. It is foreseeable that a variety of new
combinations will be developed with short time-to-market requirements. This fundamental principle of
doping and coating also applies to other basic cathode active materials like the Co-free materials
mentioned above. Based on the arguments laid out in the EPA guidance document regarding formulated
and statutory mixtures (“Products Containing Two or More Substances, Formulated and Statutory
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Mixtures on the TSCA Inventory™), doped CAM may be regarded as statutory mixtures without the need
for new PMN notifications.

CHEMTREC

CHEMTREC was established in 1971 by members of the American Chemistry Council as a 24/7
emergency response information center. Located in Falls Church, Virginia, CHEMTREC’s mission is to
provide accurate chemieal information to emergency and hazmat incident responders quickly to mitigate
the impact of transportation related hazmat and chemical emergencies. Since then, CHEMTREC has
emerged as the premier “Level 17 Emergency Response Information Provider (ERIP).

As a public service, CHEMTREC operates under a Memorandum of Understanding with the U.S.
Department of Transportation (DOT) to provide emergency response information for all incidents
involving a hazardous material or dangerous good to all emergency responders - no matter who has
responsibility for the hazardous material or dangerous good.

Lithium batteries are regulated as a hazardous material under the U.S. Department of Transportation's
(DOT's) Hazardous Materials Regulations (HMR; 49 C.F.R., Parts 171-180). CHEMTREC supports the
safe transportation of lithium batteries throughout the global supply chain by offering a host of tools to
help comply with the current regulatory requircments. Specifically, CHEMTREC offers the following
tools to help mitigate risk and increase safety confidence within the supply chain:

e Training: CHEMTREC recognizes the need for proper education before handling, packing,
shipping, or transporting lithium batterics. CHEMTREC provides training that mects the U.S.
DOT training requircments (49CFR§172, Subpart H) which covers excepted and fully regulated
batteries.

e Test Summary Management: To help ensure safety, DOT’s Pipeline and Hazardous Material
Safety Administration (PHMSA) requires lithium battcry and cell manufacturers to comply “to
appropriate UN design tests to cnsure they are classified correctly for transport, and to develop
records of successful test completion, called a test report” (49CFR Parts 171-185). This rule has
an implementation date of January 1, 2022. In response, CHEMTREC offers CRITERION®), a
document management system for lithium battery test summaries. This program allows
CHEMTREC to accelerate the flow of information between stakcholders allowing them to easily
acquire, build, manage, and distribute thousands of battery and product test summarics in
one simple solution.

e Emergency Response Information: CHEMTREC provides lithium battery shippers a method to
comply with the U.S. DOT requirements (49CFR§172.604), providing a 24-hour emergency
contact on all hazardous matcrial shipping doeuments. With the CHEMTREC emergency contact
number the industry has access to toxicology and medical spccialist, language interpretation
services, and a chemical industry professional to help through the emergency response process in
the event of an ineident involving a battery. Providing this additional layer of support to anyone
within the supply chain helps limit potentially negative cncounters with a battery product.

Conclusion

U.S. chemical manufacturers, our customers, and workers have bencfited from global supply chains and
also recognize that risks arise and must be mitigated. We welcome the Biden Administration’s focus on
risks to the HCB supply chain, of which the business of chemistry is a vital part. In the Department of

Encrgy’s review, we cncourage a holistic cxamination of risks that includes trade policy and regulation.
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Robust interagency and stakeholder consultation will be key to arriving at effective recommendations that
are fit for purpose and support free and open trade and investment. ACC is ready to serve as a source of
information and experience regarding the role of the business of chemistry in enabling production of
HCBs in the United States.

Sincerely,

Ed Brzytwa
= ‘:-x/_,f;/’v,q/’f*'

Director for International Trade
American Chemistry Council
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The Honorable Lloyd Austin
Secretary

U.S. Department of Defense
1000 Defense Pentagon
Washington, D.C. 20301-1000

Re: Notice of Request for Comments on Executive Order "America's Supply Chains;” 86
FR 19230; Agency/Docket ID: DoD-2021-08-0022; Document No. 2021-07539

Dear Secretary Austin:

The National Mining Association (NMA) welcomes the opportunity to respond to the
U.S. Department of Defense’s (DOD) request for comments regarding implementation
of Executive Order 14017, “America’s Supply Chains” (E.O.). NMA appreciates the
administration’s efforts to engage closely with the private sector as it identifies policy
recommendations and priorities.

The NMA is U.S. mining's advocate in Washington, D.C. and beyond. Our mission is to
build support for public policies that will help this nation fully and responsibly utilize its
mineral resources. Headquartered in Washington, D.C., NMA has a membership of
more than 300 corporations and organizations involved in various aspects of mining.
We provide a forum for these diverse industry segments to be informed, heard, and
represented.

The NMA strongly supports the President's E.O. and the DOD's evaluation of supply
chains for strategic materials and critical minerals. NMA is especially supportive that
the E.O. calls on the DOD to update the work and build on Executive Order 13953 —
Addressing the Threat to the Domestic Supply Chain from Reliance on Critical Minerals
from Foreign Adversaries and Supporting the Domestic Mining and Processing
Industries.!

The DOD's efforts to implement the E.O. dovetail seamlessly with its duties pursuant to
the William M. (Mac) Thornberry National Defense Authorization Act for Fiscal Year
2021 (NDAA for FY21), which contained key sections to strengthen supply chains for
strategic and critical minerals and metals required for national security. Specifically,
section 848 of the law requires the DOD to first attempt to acquire strategic and critical
materials from U.S. sources before seeking foreign sources. It also establishes a series

* 85 FR 62539, found at https://www.federalregister.gov/documents/2020/10/05/2020-22064 /addressing-the-

threat-to-the-domestic-supply-chain-from-reliance-on-critical-minerals-from-foreign
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of policies designed to eliminate U.S. dependence on potentially vulnerable sources of
strategic and critical materials. Section 849 directs DOD to review high priority goods
and services, including strategic and critical materials, to develop actions that
strengthen sourcing. Section 850 builds upon the recommendations of a 2018 DOD
report, titled “Assessing and Strengthening the Manufacturing and Defense Industrial
Base and Supply Chain Resiliency of the United States™ requiring the Under Secretary
of Defense for Acquisition and Sustainment to submit to the Secretary of Defense
additional recommendations regarding executive actions, programmatic changes,
regulatory changes, and legislative proposals related to U.S. industrial policies. Finally,
Section 851 requires the DOD to report by the end of June 2021 updated information
regarding amounts and types of strategic and critical materials needed for national
security, vulnerabilities in their supply chains, and further directs the DOD to consider
the development of alternative domestic supply chains to provide for a secure supply of
strategic and critical minerals and metals.?

The NMA is pleased to see DOD taking actions on both the E.O. and the NDAA for
FY21 provisions along with continued bipartisan attention on Capitol Hill to protect
mineral supply chains. NMA strongly supports the recent bipartisan letter to you
concerning implementation of the provisions in the NDAA for FY 21 and the new
bipartisan House Armed Services Task Force established to examine supply chain
vulnerabilities chaired by Reps. Slotkin (D-Mich.) and Gallagher (R-Wisc.).?

In these comments, the NMA provides a unigue perspective on policies to allow the
U.S. to guard against supply chain disruptions. NMA's comments principally focus on
element xiii of DOD'’s request: “policy recommendations or suggested executive,
legislative, regulatory action to foster more resilient supply chains for strategic and
critical materials while promoting stewardship of affected communities and the
environment.”

Minerals are Essential to National Security and Defense

As an initial matter, the importance of metal and minerals provided by the domestic
mining industry clearly are essential to DOD since these materials serve as the front
end of the supply chain for all defense applications. Without the raw materials
necessary to equip our servicemen-and-women to do their jobs, the U.S. cannot hope to
maintain the commitment made to these dedicated individuals. The serious question
remains, however, about where those materials will be sourced if we fail to pursue
proactive policies that promote domestic mining of metals and minerals.

History has shown that innovation and adaptability is essential for sustaining a strong
national defense, but the importance of a secure supply of metals and minerals should

?See, https://media.defense.gov/2018/0ct/05/2002048904/-1/-1/1/ASSESSING-AND-STRENGTHENING-THE-
MANUFACTURING-AND%20DEFENSE-INDUSTRIAL-BASE-AND-SUPPLY-CHAIN-RESILIENCY.PDF

* H.R. 6395, the William M. (Mac) Thornberry National Defense Authorization Act for Fiscal Year 2021, Public Law
No.116-283, found at https://www.congress.gov/bill/116th-congress/house-bill/6395

410.5. Senate bipartisan letter dated April 20, 2021 enclosed with these comments,

% See, https://armedservices.house.gov/2021/3/house-armed-services-committee-stands-up-acquisition-task-force
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not be overlooked. These building blocks are essential components of our increasingly
high-tech defense systems such as the M1A1/2 Abrams battle tank or the Stryker family
of vehicles, the radar and guidance systems that enhance the capabilities of the F-35
JSF or the infrared surveillance of missile defense early warning systems. We must
ensure that our military has secure and reliable access to the domestic raw materials
needed for these systems.

The need for metals and minerals for national security span beyond the oft-discussed
rare earth elements. Metals such as copper, lead and nickel, platinum and silver,
titanium and molybdenum — all are used in military equipment, weapon systems and
other defense technologies. In fact, in a report prepared for Congress over a decade
ago, DOD reported it uses on the order of three quarters of a million short tons of
standard materials outlined in that report per year.®

Permitting and Supply Chain Security

In recent decades, the U.S. has been slow to develop and adopt policies that ensure
secure access to the minerals and metals required to support manufacturing as a
whole, and the defense industrial base is no exception. At the same time, countries
around the world have increasingly recognized the connection between minerals,
economic growth, and national security and have developed strategies to ensure timely
access to the minerals that allow them to compete globally. Balanced policy
incentivizes and increased permitting efficiencies would drastically help remove
obstacles to new mining activities to support the availability of the metals and minerals
needed for the defense industrial base.

With one of the longest permitting processes in the world for mining projects — taking on
average seven to 10 years or more — the outdated and inefficient U.S. permitting
process is one of the principal barriers to the domestic mining sector's ability to perform
to its full potential and creates a competitive disadvantage in attracting investment for
mineral development. Two decades ago, the U.S. attracted 20% of the world's mining
investment. However, according to an S&P report, today that investment has been cut
more than in half attracting only seven percent of the world’s investment.” U.S.
exploration investments have gradually increased in the last few years but remain low
compared to historic trends. These lengthy permitting delays also compromise the
commercial viability of mining projects by increasing costs, reducing the net present
value of investments, and jeopardizing financing. On average, a domestic mining
project can lose a third of its value as it waits for numerous permits needed to begin

¢ Reconfiguration of the National Defense Stockpile Report to Congress, April 2009, prepared pursuant to H.R.
1815, the National Defense Authorization Act for Fiscal Year 2006, H.R. Rep. No. 109-89, page 476, the House
report to accompany H.R. 5122, the National Defense Authorization Act for Fiscal Year 2007, H.R. Rep. No. 109-
452, page 444, and the Senate Report to accompany the Department of Defense Appropriations Bill, 2008, S. Rep.
No. 110-155, page 189, concerning the National Defense Stockpile recommending a Strategic Materials Security
Program.

7 See, 2017 World Mining Exploration Trend, https://www.spglobal.com/marketintelligence /en/news-

insights/research/report-worldwide-mining-exploration-trends-2017
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production. The longer the wait, the greater the chance the mine will no longer be worth
the investment.®

To attract investment dollars for mining projects, the U.S. needs to provide more
certainty in permitting time frames similar to other major mining countries such as
Canada and Australia where required permits can generally be obtained in two to three
years. Importantly, Canada and Australia are known for their rigorous environmental
safeguards, including environmental reviews similar to those required by the U.S.
National Environmental Policy Act. These countries illustrate that permitting efficiencies
can be achieved without sacrificing environmental protection.

Delays are not a new problem, but they are getting worse. Authorities ranging from the
National Academy of Sciences to the Department of Energy to DOD to international
mining firms have identified permitting delays as among the most significant risks and
impediments to mining projects in the U.S.® More recently, the U.S. Government
Accountability Office linked the need to streamline the mine permitting process to
mitigating supply risks.'®

Solutions:

* Promote balanced policy incentivizes and increased permitting efficiencies to
support supply chain resiliency and remove obstacles to new domestic mining
activities; and

* Provide certainty in permitting time frames similar to other major mining countries
by setting and adhering to timelines for completion of the permitting process and
working under a lead agency to ensure progress tracking and increased
accountability.

Land Access

Access to federal lands is another significant barrier to new production or increases in
current production of the metals and minerals. Twelve western states are the source of
much of our nation's mineral endowment. Federal lands comprise almost 40 percent of
the land area in those states, which is predominantly managed by the Department of the
Interior's (DOI) Bureau of Land Management (BLM) and the U.S. Department of
Agriculture’s (USDA) Forest Service. Mining is not appropriate everywhere, however,
half of that land is either off-limits or under restrictions for mineral development.

# Permitting, Economic Value, and Mining in the United States, SNL Metals and Mining, 2015, found at
https://nma.org/wp-content/uploads/2016/09/SNL_Permitting Delay Report-Online.pdf

? See, National Resources Council, Hardrock Mining on Federal Lands, National Academy Press (1999); U.5.
Department of Energy, Critical Materials Strategy (Dec. 2010); U.S. Geological Survey USGS, the Principal Rare
Earth Elements Deposits of the United States—A Summary of Domestic Deposits and a Global Perspective, 2010;
Behre Dolbear, Where Not to Invest (2015).

" GAD Report 16-699, Advanced Technologies: Strengthened Federal Approach Need to Help Identify and Mitigate
Supply Risks for Critical Raw Materials, Dec. 2016, found at https://www.gao.gov/assets/gao-16-699.pdf
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Unknown amounts of resources on adjacent state and private lands are also off-limits
because of federal land restrictions.

With that in mind, NMA has some concerns regarding the ambiguous goals set in the
Biden administration’s Executive Order 13990"" to protect at least 30 percent of our
lands and waters by 2030 (30x30 initiative). In particular, NMA has questions regarding
the implementation of the 30x30 initiative given the fact that BLM and Forest Service
are guided by a statutory-based multiple use mandate, and as such, the lands they
manage must remain open to activities that support our nation's economic recovery and
national security.

Specifically, the Federal Land Policy and Management Act (FLPMA) directs BLM to
manage the federal lands under the principles of multiple use and sustained yield.
Similarly, Congress has consistently and clearly specified in the National Forest
Management Act and other statutes that the Forest Service's stewardship over the
national forests must also be guided by the principles of multiple use and sustained
yield. Addressing our supply chain insecurity and reliance on foreign sources of
minerals will require access to federal lands. Given the vast amount of federal lands
already closed to mining operations, caution should be exercised in placing additional
lands off limits. NMA urges DOD to keep the importance of access to federal lands in
mind as it formulates recommendations to address risks to the supply chain needs of
the defense industrial base.

Solutions:

* Recognize that addressing our supply chain insecurity and reliance on foreign
sources of minerals will require access to federal lands and that caution should
be exercised when legislative and administrative efforts to block access to mining
occur;

e Support U.S. Geological Survey mapping initiatives and geologically surveying of
regions of the country that have high quality mineral and energy resources that
remain unmapped at a useable scale; and

s Support existing multiple-use and sustained yield principles that govern Federal
Land Management Agency's land management policies to support our nation’s
economic recovery and national security while also protecting federal lands of
environmental and historic value.

Mining Law

U.S. mining is one of the most heavily regulated industries in the world. For decades,
the industry has been forced to defend itself against legislative proposals to drastically
alter the Mining Law. The legislation generally has been punitive, containing gross

11 86 FR 7037, found at https://www.federalregister.gov/documents/2021/01/25/2021-01765/protecting-public-
health-and-the-environment-and-restoring-science-to-tackle-the-climate-crisis
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retrospective royalties, taxes on the movement of materials, duplicative environmental
standards, and greater restrictions on land access. Essentially, these bills would have
the result of making hardrock mining uneconomic in the U.S. These efforts embrace
false assumptions regarding how modern mining is regulated and the economic benefits
it provides. As examples, last Congress' H.R. 2579 and S. 1386 contain duplicative
environmental provisions that ignore the more than three dozen comprehensive federal
and state environmental, ecological, and reclamation laws and regulations applicable to
the industry that have been continually amended to keep pace with modern mining
practices.

Among the most punitive measures that would significantly impair the viability of
domestic mining include:

e Conversion of the Mining Law's locatable claim system to a leasing system
similar to the system for oil, gas, and coal under the Mineral Leasing Act (MLA);
and

» Excessive gross royalties on new and existing mining operations.

Making currently locatable minerals leasable under the MLA will negatively impact the
domestic mining industry and ignores the fact that minerals have a geology and
geochemistry that are totally different from that of fossil fuels. The discovery potential
for locatable minerals and metals remains vast. More exploration is required to find
commercial developable deposits than for oil, gas, and coal.

Furthermore, minerals and metals require significant processing prior to having a
marketable product. Oil and gas are much more readily marketable after being
produced. For example, crude oil is sold in local and international markets, and the
price of the product that comes out of the ground is generally readily ascertainable at
the well. Gas is also often sold at the well head, in some cases without any processing.
Upon initial extraction, many locatable metals and minerals have no real economic
value — considerable upfront investment and ongoing operating expense must be
incurred to turn them into marketable products. By introducing great uncertainty
regarding the lands ultimately available for exploration and development, a leasing
system will only serve to increase the U.S." reliance on foreign sources of metals and
minerals.

The oft-proposed royalty assessed on gross income also increases the economic risk of
a given mining investment and acts as a disincentive to investment. As commodity
prices decrease, the rate of return required to justify a mining investment increases
more dramatically under a gross royalty than under a net royalty. Because the other
costs of the mining operation are relatively fixed, the gross royalty takes a bigger bite
out of the shrinking income pie as prices decrease. This can have a dramatic impact on
whether existing mines stay open or new mines are built. A gross royalty can
exacerbate industry downturns by causing a greater reduction in the cash flows of
mining companies when profits are already low.
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Additionally, a gross royalty raises the "cutoff point" between recoverable ore and waste
and may shorten the life of a mine by causing what otherwise would be valuable
minerals below the cutoff point to be lost. These lost reserves generally can never be
recovered. Once a mine is closed and reclaimed, the stranded reserves are usually
uneconomic to recover on their own in the future. When mines shut down prematurely,
in addition to lost mineral reserves, jobs are lost, federal state and local tax revenues
are lost, and business is lost by suppliers of other goods and services that support the
mines. DOD should encourage the administration to oppose these types of punitive
Mining Law measures that would adversely impact all domestic mining.

Solutions:

+ Oppose punitive Mining Law measures that adversely impact all domestic mining
and increase U.S. reliance on foreign sources of metals and minerals;

* Support policies to increase permitting efficiencies and access to mineralized
public lands; and

¢ Promote renewed investment in the domestic mining industry to support strong
supply chains, job creation, as well as economic and national security priorities.

Mining, Refining, Processing, and Smelting

Finally, another, equally important part of the minerals supply chain conversation is the
processing, refining, and smelting of metals and minerals into functioning components
for early and mid-stream manufactured goods. NMA supports a series of DOD's new
technology investment agreements with rare earth element producers and processors.'?

Unfortunately, not only does China control mineral production within its own borders
along with controlling interests in mineral development across the globe, it also has
significant control the refining and processing sectors. The U.S. and other countries
send mined material to China for refinement and processing. This is an untenable
supply chain security risk for U.S. economic and national security interests.

12 See most recent announcements:

Feb. 1, 2021 - https://www.defense.gov/Newsroom/Releases/Release/Article/2488672/dod-announces-rare-
earth-element-award-to-strengthen-domestic-industrial-base/,

Dec. 9, 2020 - https://www.moderncasting.com/column/2020/12/09/dod-awards-13-million-rare-earths-funding-
us-projects,

Nov. 17, 2020 - https://www.defense.gov/Newsroom/Releases/Release/Article/2418542 /dod-announces-rare-
earth-element-awards-to-strengthen-domestic-industrial-base/,

July 21, 2020 - https://www.reuters.com/article/us-usa-rareearths/pentagon-resumes-rare-earths-funding-
program-after-review-idUSKCN24M274,

April 22, 2020 - https://www.prnewswire.com/news-releases/mp-materials-north-americas-only-rare-earths-
producer-awarded-contract-from-dod-to-accelerate-us-production-of-critical-materials-to-support-national-
defense-301045761. html.
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Further, as China refines and processes host minerals from all over the globe, they are
able to capture additional value from other metals and minerals extracted through these
processes, many of which are critical minerals and rare earth elements, giving China
additional leverage over commodity markets and a geopolitical advantage.

In a recent analysis conducted for NMA, researchers at the Thomas J. O'Keefe Institute
at the Missouri University of Science and Technology compiled updated production and
processing information for three principally used materials.

For example, aluminum is the first material on the DOI's list of thirty-five critical
minerals.’® Since 1995, U.S. alumina production has fallen by 75%, U.S. smelters have
closed from 22 to now seven, and the U.S. produces 1 million tons of aluminum. By
contrast, China now produces 74 million tons of alumina and 37 million tons of
aluminum.

When the U.S., and other countries, send domestically mined minerals to China for
refinement and processing, that does not simply apply to critical minerals and rare earth
elements. For example, in 1995, the U.S. produced nearly 2 million tons of copper and
refined 2.3 million tons in 18 smelters and refineries. Those smelters and refineries are
now down to 6. In, 2020, the U.S. produced 1.2 million tons of copper and refined less
than 1 million. In 1995, China produced less than half a million tons of copper and
refined 0.7 million tons. Today, China produces 2 million tons of copper and refines
nearly 10 million tons. Today, U.S. zinc smelters have been cut by two thirds from 10
primary and secondary smelters to three. The U.S. produces half a million tons of zinc
and refines 100,000 tons. China produces 4.2 million tons of zinc and refines 6.2 million
tons.

The numbers show that the U.S. has most ceded control of mineral production and
processing capacity largely because of regulatory policies that did not account for long-
term supply chain vulnerabilities that have become pervasive in our economy.

Solutions:

* Focus on reshoring, nearshoring, and developing domestic supply chains by
supporting domestic mining and the production of raw minerals and materials,
core competencies, and industrial processes — including refining, processing, and
smelting;

+ Through and all of government approach promote renewed investment not only
in production but refining, processing, and smelting in the U.S. as a first priority ta
finding new production and processing for strategic and critical materials
elsewhere in the world.

13 See, 83 FR 23295, found at https://www.federalrepister.gov/documents/2018/05/18/2018- 10667 /final-list-of-
critical-minerals-2018

National Mining Association 101 Constitution Avenue, NW | Suite 500 East | Washington, DC 20001 | {202) 463-2600



256

A Note on Criticality

E.O. 14017 defines “critical minerals” by reference to E.O. 13953, which in turn refers to
the definition contained in E.O. 13817, A Federal Strategy to Ensure Secure and
Reliable Supplies of Critical Minerals. E.O. 13817 relies on the U.S. Geological Survey
(USGS) to create and maintain a list of minerals that are “critical.” The list was finalized
in 2018 and designed to be updated periodically.

These comments are not intended to diminish the importance of the minerals that are
included on the USGS list. However, there are many minerals that are of vital
importance to our economic and national security that are absent from the list. For
example, copper, silver, gold, lead, zinc, phosphate and other minerals are
indispensable to our infrastructure and are essential components of consumer products,
military and defense equipment, numerous manufacturing sectors, medical applications
and other uses. The availability of minerals — especially minerals with widespread uses
in infrastructure, manufacturing, and consumer products — is an issue of national
importance because shortages of these minerals would create serious economic
disruptions that would have a ripple effect throughout our economy.

If we do not treat these minerals on par with the minerals included on the USGS list, we
create bifurcated minerals policies that will harm our economy, deprive Americans of the
jobs that would result from domestic mining and mineral processing, and make us even
more vulnerable to supply disruptions and price manipulations. Without a doubt, some
of the minerals excluded from the list are major economic drivers. According to USGS,
the principal contributors to the total value of metal mine production in 2020 were gold
(38%), copper (27%), iron ore (15%), and zinc (6%)."

In addition, the list to some degree overlooks the reality that many metals and minerals
are not only critical to manufacturing, in their own right, but they serve as hosts or
gateways to other metals critical to innovation. Many high-tech metals are not the
targets of primary mining projects, but rather by-products recovered from the mining of
other metals and minerals. Copper, for example, serves as the gateway to
molybdenum, rhenium, selenium, and tellurium. Zinc is a gateway metal to indium and
geranium. These specialty metals and minerals are often byproducts of refining other
metals and minerals and are essential for super-alloys, electrical components,
advanced weapon systems, to mention just a few applications important to national
defense.

Importantly, even USGS acknowledges the drawbacks of criticality methodologies in
forecasting future supply and demand. Mineral criticality is not static, but changes over
time and the “analysis represents a snapshot in time that should be reviewed and
updated periodically using the most recently available data in order to accurately
capture rapidly evolving technological developments and the consequent material
demands."”® Similarly, the National Academy of Sciences (NAS), “Minerals, Critical

4 USGS, Mineral Commodily Summaries 2021
13 83 FR 7065, found at https://www.federalregister.gov/documents/2018/02/16/2018-03219/draft-list-of-critical-
minerals
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Minerals, and the U.S. Economy,” highlighted the difficulty of determining which
materials are actually critical for U.S. economic and national security reporting, “the
‘dynamism’ of mineral importance through time means that mineral criticality at a given
moment is a snapshot, rather than an enduring constant.”'®

Creating and utilizing a complex methodology to determine “criticality” does not provide
the needed flexibility for the U.S. to respond quickly to supply constraints. A
complicating factor in predicting the criticality of minerals in the future is unanticipated
geopolitical developments. World events can redefine criticality in an amazingly short
period of time. The growing number of minerals required for emerging technologies
also highlights the difficulty of evaluating which minerals may be critical in the future.
Many of these technologies rely on combinations of a variety of different minerals—not
simply single commodities. As new applications are discovered, markets for mineral
commodities will expand considerably along with demand. Finding a methodology
nimble enough to accommodate rapidly changing technologies and world events is
nearly impossible.

Electric vehicle batteries provide a useful example of how changing technologies can
drive demands for different minerals. According to the International Energy Agency, for
the next decade, the Li-ion battery is likely to dominate the electric vehicle market.
Subsequently, however, a number of potential technologies might be able to push the
boundaries beyond the performance limits imposed by Li-ion battery technology. These
include the lithium-metal solid state battery, lithium-sulphur, sodium-ion or even lithium-
air.'’” As these technologies advance, minerals not previously defined as critical may
now be critical. However, given the delays in permitting new U.S. mining projects, we
may again be reliant on foreign sources.

Conclusion

During a U.S. Senate hearing on U.S. mineral production last year, Joe Bryan, (at the
time with the Atlantic Council) and now Special Assistant to the Secretary of Defense
and Senior Advisor for Climate testified,

“Other witnesses will detail the U.S. competitive position in the race for supply
chain investment. Suffice it for me to say, the United States is getting lapped.
And while China is the dominant player, we are quickly losing ground to our
European allies as well. This is a problem. Our supply chain weakness has
obvious economic implications. But it also creates risk for our military and, more
broadly, U.S. national security."'®

15 NAS report, p.68.

17 International Energy Agency, “Global EV Outlook 2020: Technology Report.” June 2020, found at
https://www.iea.org/reports/global-ev-outlook-2020

1% Testimony of Joe Bryan, Senior Fellow at Atlantic Council Global Energy Center before the U.5. Senate Energy
and Natural Resources Committee, June 24, 2020, found at https://www.energy.senate.gov/hearings/2020/6/full-
committee-hearing-on-the-impact-of-covid-19-on-mineral-supply-chains
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However, the U.S. can change these self-imposed dynamics. We must take action to
credibly address the pitfalls, duplication and inefficiencies of our existing permitting and
processing systems. There is no question from multiple sources that the production of
minerals will need to increase by orders of magnitude to meet the growing demand in
new technologies. This applies to the defense industrial base. Itis not a question of if
minerals will be mined and processed to meet the ever-increasing demand. It is simply
a guestion of where they will be mined and processed.

NMA stands ready to assist DOD'’s efforts on strategic and critical material supply chain
security as we continue to provide the front end of the supply chain for America’s
economic recovery.

Should you have any questions, please reach out to me at rjackson@nma.org, Katie
Sweeney at ksweeney@nma.org, or Justin Prosser at jprosser@nma.org. NMA
appreciates the opportunity to comment on this important issue.

Sincerely,

Ty~

Enclosure
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Mnited States Senate

WASHINGTON, DC 20510

April 20, 2021

The Honorable Lioyd J. Austin [l
U.S. Secretary of Defense
Department of Defense

1000 Defense Pentagon
Washington, D.C. 20301-1000

Dear Secretary Austin,

The William M. (Mac) Thornberry National Defense Authorization Act (NDAA) for
Fiscal Year 2021 contained many provisions addressing the importance of sourcing and supply
chains for strategic and critical minerals and materials necessary to Departmental programs and
national security.

Section 848 notably directs the Department of Defense (DOD) to acquire strategic and
critical materials from sources within the U.S. first and to eliminate our nation’s reliance on rare
earth materials from China by the year 2035. Section 849 requires the DOD to review high
priority goods for the purpose of developing plans to address reliable sourcing. Section 850
builds on the DOD’s work to strengthen the manufacturing and defense industrial base’s supply
chain resiliency. Finally, Section 851 requires the DOD to update critical material information,
required by the NDAA for Fiscal Year 2006, for the U.S. Geological Survey and the DOD to
coordinate with relevant grant-receiving academic institutions to evaluate domestic processing,
manufacturing capacity, and supply chain vulnerabilities.

President Biden's Executive Order (EO) issued February 24, 2021, concerning America’s
Supply Chains, directs an all-of-government approach consistent with the sourcing and supply
chain directives in the NDAA for Fiscal Year 2021. We appreciate President Biden’s concerns
about threats to the availability of critical and essential goods, products, and services.

We believe that it is also important that the EO specifically calls on the DOD to update
the work conducted pursuant to Executive Order 13953. This broad focus is also consistent with
Congressional directives in the Consolidated Appropriations Act for FY21. The year-long supply
chain risk assessments required in the President Biden’s EO are essential to identifying risks and
to ensure resilient supply chains. We look forward to new policy recommendations from the
work of the EO which may include new investments and development, among other key
recommendations.

We are writing to request that the DOD include an evaluation of the advantages to real-
time delivery within the domestic supply chain of critical and strategic minerals and metals in
addition to the requirements of the National Defense Stockpile (NDS) to best serve our nation’s
strategic readiness posture. We are also writing to inquire how the new year-long evaluation
directed in the EO can be supported and complemented by the supply chain evaluation required
under Section 851 of the NDAA for FY 2021.
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We thank you for your attention to our nation’s supply chains and their importance to
national security. We look forward to your response and continuing to work with you on these
important matters.

Sincerely,
"'ﬁ E - ‘ k A

Jim Inhofe Rick Scott
United States Senator United States Senator
Dan Sullivan Kevin Cramer
United States Senator United States Senator

Plachbnin’ Ot lgan
Hprias o
Marsha Blackburn Jacky Rosen

United States Senator United States Senator
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Understanding discontinuance among California’s
electric vehicle owners

Scott Hardman® = and Gil Tal®

For the market share of plug-in electric vehicles (PEVs) to oontlnue to grow and reach 100% o( new vehicle sales, adopters of
the technology, who initially buy PEVs, will need to g them in sub Ithough much research
has focused on the reasons for, and barriers to, initial PEV purchase, less has been devoted to the reasons for discontinuance—
abandoning a new technology after first purchasing it. Here, on the basis of results from five questionnaire surveys, we find
that PEV discontinuance in California occurs at a rate of 20% for plug-in hybrid electric vehicle owners and 18% for battery
electric vehicle owners, We show that discontinuance is related to dissatisfaction with the e of charging, having
other vehicles in the household that are less efficient, not having level 2 (240-volt) charging at home, having fewer household

vehicles and not being male.

or any new product toachieve a 100% market share, owners must
make initial purchases, continue to purchase the technology and

owners are mostly male, middle aged with mid-to- I1|gh household
income :md high educaliun“ . Several studies™™* identified a
1

not revert back to purchasing the incumbent product
they replace their initial purchase or buy additional products. Plug-in
electric vehicles (PEVs), which indude battery electric vehicles
(BEVs) and plug-in hybrid electric vehides (PHEVs), have a growing
market share in many nations. [n California, the region of analysis
in this study, PEVs reached 10% market share in 2019, whereas in
Norway, the country with the largest PEV market share, the vehicles
reached over 50% market share in 2019, California, Norway and sev-
eral other nations have goals of reaching 100% of new vehicles sales
being electric by 2025 (Norway), 2030 (Denmark, Ireland, India,
UK), 2035 (California) and 2040 (France)'. These goals will be more
difficult to achieve if PEV owners are discontinuing PEV ownership.

Most published research on PEV market penetration and con-
sumer choice focuses on initial adoption and characteristics of early
buyers. Discontinuance occurs when a BEV or PHEV owner no lon-
ger owns any PEV and now owns an internal combustion engine
vehicle or hybrid electric vehide. To our knowledge, there are no
published reports on PEV discontinuance —that is, when an adopter
no longer owns or uses the technology that they originally adopted®.
IHS Markit has published data on electric vehicle loyalty, showing
that 55% of households who owned a new PEV purchased another
PEV in the last three menths of 2018°. This does not reveal anything
about discontinuance as those that did not purchase a PEV may or
may not own their original PEV.

Although the literature does not include studies on PEV discon-
tinuance, insights on who is buying PEVs, the barriers to adoption
and purchase motivations are still useful for this study. The factors
related to PEV adoption or nen-adoption could be related to the
decision to continue or discontinue PEV ownership. We therefore
use insights from the literature to inform our study. Early studies
used stated preference methods with surveys of general popula-
tion to identify PEV adopters' . These studies typically found that
those most likely to purchase a PEV tended to be male and have
a high household income, a high level of education and multiple
wvehicles in the household. More recent research gathered data from
consumers who had purchased a PEV. Studies in Sweden, Norway,
the United States and Canada are consistent in finding that PEV

between p | atitudes and positive per-
ceplions of PEVs. Havmg pro-technology attitudes is also related
to PEV adoption or adoption intent™, as is having preferences for
vehicles with higher efficiencies™.

Reasons for PEV purchase include environmental motiva-
tions' " and low running and ownership costs—espedially related.
to refuelling, but also to maintenance™“. The high performance:
and rapid acceleration of PEVs can be a purchase motivator™”,
Reasons for adoption also include wanting to be the first to adopt a
new technology or novelty seeking™-", which is related to having
pro-technalogy attitudes. PEV buyers are also encouraged to buy
the vehicles through direct incentives such as grants, rebates and tax
credits™, and indirect incentives such as free or discounted parking,.
access to bus or carpool lanes and toll fee waivers”™,

Studies on barriers to PEV adoption find some combination of
purchase price, driving range, model availability and lack of infra-
structure is the most substantial barrier to adoption’™* . Some:
suggest limited driving range is the largest barrier™", whereas others
suggest is it purchase price”™" or the availability of charging"™.

The aim of this study is to understand why PEV owners in
California are discontinuing PEV ownership, We use results from
five questionnaire surveys ta achieve this, conducted between 2015
and 2019, The first four surveys are cohort surveys of PEV own-
ers; in the final survey respondents are recruited from the first four
surveys. We construct logistic regression models to assess the cor-
relation of various factors with the decision 1o discontinue owner-
ship of a BEV or PHEV (see Methods). In this study we find that
discontinuance occurs at a rate of 18.1% for BEV owners and 20.1%
for PHEV owners. Discontinuance is correlated with having fewer
wvehicles in the household and dissatisfaction with the convenience
of charging for both BEV and PHEV owners. BEV discontinuance is
correlated with owning other househeld vehicles with lower energy
efficiencies and not having level-2 charging at home. PHEV dis-
continuance is also correlated with not being male, not living in a
detached house, being dissatisfied with the purchase price of the
PHEV but being satisfied with running costs, shorter commute dis-
tances and undertaking more long-distance trips.

Institute of Transportation Studies, Universit
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of California, Davis, CA, USA, Be-mail: shardman:ay
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Fig. 1] Percent of PHEV and BEV owners who discontinued ownership. ab, Percentages are given for the sample (a) and the weighted percent (bl
See Supplementary Table 1 for weights of PHEV and BEV owners in the sample {(n=1,727).

Discontinuance among California electric vehicle owners
Figure | shows the percent of PHEV and BEV owners who dis-
continued PEV ownership in the survey sample and the weighted
percent (see Supplementary Table 1 for weights); PHEV discontinu-
ance is slightly higher than BEV discontinuance. Figure 2 shows
discontinuance among common PEV makes in the sample. The
highest rate of discontinuance is among those who adopted a Fiat
PEV, whereas the lowest is among those who adopted a Tesla PEV.

Supplementary Table 3 shows the number of people in the
household, number of vehicles in the household, age, gen-
der, household income, highest level of education, home type
and home ownership for those that discontinued or continued
PEV adoption. We also include data for California PEV buyers
who purchased a vehicle between 2011-2020 for comparison.
Supplementary Table 4 shows (-test comparisons for continuous
variables and Supplementary Table 5 shows X* tests for nominal
variables. OFf the eight socio-demographic variables tested, seven

igni il ;1 -holds that disconti d PEV own-
ership have fewer people in the household (I < 0.001), fewer vehi-
cles in the household (P<0.001), are younger (P=0.0156), have
lower household incomes (P < 0.001), fewer are male (P=0.0024),
more of them rent rather than own their home (P<0.001) and
more live in a house that is not a single-family home/detached
house (P<0.001). Supplementary Table 6 shows i-test results for
respondents’s travel behaviour. Two significant differences exist:
those who discontinued PEV ownership have lower annual vehicle
miles travelled (P=0.0354) and shorter one-way commute dis-
tances (P<0.001).

Survey respondents were asked to rate how satisfied they were
with their previous PEV for ten vehicle attributes. Figure 3 shows
the distribution of responses for those who continued PEV owner-
ship (top row) and those who discontinued PEV ownership (bottom
row) for the five attributes that have significantly different distrib

c3885883888

E
|
E

36.9%
v 248% 239%
7o 208% 2 %

& &L

Original PEV maie

1 o 142%

Fna

Fig. 2 | Percent of PEV cwners wh
original PEV owned. We exclude less comman vehicles within the sample for
this graph. See Supplementary Table 2 for a table of all vehicles in the sample,
and the percentage of each that discontinued PEV ownership (n=1727).

i by make of
ip by make of

Figure 4 shows access to charging for those who continue versus
discontinue PEV ownership. Having no charging access at home is
more common among respondents who discontinue rather than
continue PEV ownership (28.4% versus 13.5%, Fig. 1). These charg-
ing variables are measured during the early phase of adopters PEV
ownership using results from survey 1, not their access to charging
when we surveyed them a second time. Of those who continued
ownership, 49.8% have access to level-2 (240 V) charging at home,
compared with only 29% of those who discontinued PEV owner-
ship. There are no significant differences in access to workplace
charging for households that « d or discomtinued hip
Of those that continued PEV ownership, 58.4% report no publi

tions (Supplementary Fig. 1 includes a graph with all ten attributes).
Table 1 shows X* test results for these distributions for all ten attri-
butes. Respondents are mostly satisfied with their PEVs; the elec-
tric driving range is the only attribute where more respondents are
dissatisfied than satisfied, The distributions are significantly differ-
ent for safety (P=0.0345), refuclling/recharging costs (P=0.0177),
reliability (P=0.0241), clectric driving range (P=0.0246) and con-
venience of charging (P < 0.001). For all of these attributes, those
who discontinued PEV ownership are less satisfied than those that
continued ownership. The most significant difference is with satis-
faction with charging convenience. The distribution for those that
continued ownership is towards more satisfied than for those that
discontinued PEV ownership.

charging, d with 62.7% of those that discontinued owner-
ship. More h holds that ¢ 1 PEV hip report using
only level-2 charging, although fewer report using level 2 in com-
bination with direct current (DC) fast charging. X* tests (Table 2)
comparing these distributions show that workplace charging access
and public charging use are not significantly different. The distribu-
tions for access to home charging are significamly different: fewer
households that no longer own a PEV have home charging, and of
those that do, fewer have level-2 charging,

Factors related to discontinuance

Table 3 shows the results for the BEV and PHEV binary logistic
regression models (see Methods for details). The table shows odds
ratios for each variable. A value higher than one indicates higher

NATURE ENERGY | www.nature com /natureenergy
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Fig. 3 | Satisfaction with previous PEV. The figure shows satisfaction with previous PEV for those who continued PEV ownership and those who

di tinued PEV hip for five that h:

ificantly different di

The figure rep ts answers to the question “Thinking about

your {make and mode! of previous PEV ], how satisfied were you with the vehicle for each of the below?” {n=1672). Significance stars indicate whether
distributions are significantly different {* = <0.05, ** = <0.01, *** = <0.001} using the X7 test {see Table 1).

Table 1] X? test results for with ious PEV

number of vehicles in the household there are 43.7% lower odds of

for those who continued PEV ownership and those who

disc BEV hip. This could be explained by house-
holds being less willing to own a BEV when they have fewer vehicles
due 1o reduced flexibility from a limited range BEV compared with
a conventional vehicle.

For a one-point increase in satisfaction with the convenience of

discontinued PEV ownership

n DF Pearson P-value

x h i

Safety 1672 4 10378 0.0345"
Comfort 1672 4 496 02914
Refuelling/recharging costs 1672 4 1954 Ll
Performance 1672 4 5461 02432
Environmental impacts 1672 4 104 00586
Vehicle purchase price (including 1672 4 BBS7 01436
rebates, discounts and 50 on)
Reliability 1672 4  N22@ 00241
Electric driving range 1672 4 mg 0.0246*
Comvenience of charging 1672 4 63701 <0001
Drriving assistance features 1672 4 4477 03452
pin DA, TR

a BEV, there are 19.5% lower odds of discontinuing BEV
adoption, Those that no longer own a BEV have less favourable atti-
tdes towards the convenience of charging compared with those
that continued ownership.

For a one-unit increase in the MPG of the second vehicle in the
household there are 2.6% lower odds of discontinuing BEV owner-
ship. This could indicate that those whe discontinue BEV owner-
ship are less interested in energy efficient vehicles in general or have
preferences for larger vehicles.

For access to level-2 charging from home compared to level-1,
there are 52.8% lower odds of discontinuing ownership. Having
level-1 charging over no charging does not have any significant rela-
tionship with discontinuance. This shows the importance of hav-
ing higher speed level-2 charging at home over low speed level-1

harging. Of the two, level-2 charging gives drivers faster charging

lrusatisfiod, imchllevent, slghthy satisfind, 10 vory salisfied, For Uhina whe continsed PEV cwminiip
and those whi discontiued PV canessiip (= <008, “*= <000 *** = <0000), DF, degrees.
of breedom.

odds of discontinuing BEV or PHEV ownership, whereas a value
less than one indicates lower odds of discontinuing BEV awnership
for a one-unit increase in the given independent variable,

In the BEV model, the number of vehicles in the household
has an odds ratio of 0.563, that is, for a one-unit increase in the

NATURE ENERGY | wwwnature.com/hatiresnengy

times and maximizes the amount of travel they can do in a BEV.
Furthermore, the installation of a level-2 charger at home is an
investment that will not be used if BEV ownership were discontin-
ued. Access Lo &ha[gjng at work or the use of public chargers has no

In the PHEV model the dummy variable for gender (1=male,
O=other) has an odds ratio of less than one, showing the odds
of disc ing PHEV is 54.2% lower for males.
For a one-unit increase in the dummy variable for home type
(1 =detached house, 0=other) there are 60.4% lower odds of




264

ARTICLES NATURE ENERGY

6T
60

Parcentage
3388

Percertage
2

fff@f

Home charging access and level ‘Work charging access and level

i ors i I I aﬁ\ql:i‘.ﬂ"m:a’ﬁ‘n_b
60

Ao-; |
30+ |
0

‘n i i ir-un-o_ "

o,

§'

\g & @‘ o
& g““f ﬁf;f;‘k
ff;p“

Levels of public charging vsed
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PEV ownership.

discontinuing PHEV adoption. For ane-unit increase in number
of vehicles in the household there are 41.2% lower odds of discon-
tinuing PEV ownership.

Similar to the BEV model, with a one-unit increase in the vari-
able that measures satisfaction with the convenience of charging
there are 24.3% lower odds of discontinuing PHEV adoption. For a
one-point increase in satisfaction with vehicle purchase price there
are (.815 odds of discontinuing PHEV ownership. Those that dis-
continued owning a PHEV may be dissatisfied with the price they
paid for their PHEV, Satisfaction with ref ncll:ns.frcd:arg: ng costs is

Table 2 | X* test results for charging

positively correlated, showing 54.5% higher odds of disc
PHEV adoption for a one-unit increase in satisfaction, This is coun-

terintuitive but is explained by those that continued PEV hi
moving from a less efficient PHEV that they were unsatisfied mlh
to a more efficient PEV. For those that continued PHEV ownership
the mean fuel economy of their original PEV is 68 MPGe, while the
mean fuel economy of their newest PEV is 78 MPGe (miles per gal-
lon equivalent). Although those that discontinued PHEV adoption
were satisfied with this attribute, this was not influential enough for
them to continue PHEV ownership.

Commute distance has an odds ratio of 0,978, indicating for a
one-mile increase in commute distance there are 2.2% lower odds
of discontinuing PHEV hip. Households that continue PEV
ownership may be doing so due to longer commutes, which can
give them a greater financial benefit of owning a PHEV in com-
parison to an conventional gasoline vehicle. For a one-unit increase
in the number of 200-mile trips taken in the past twelve months
there are 2.6% higher odds of discontinuing PHEV hip. This
could be a result of buyers perceiving PHEVs to be less suited to
long-distance travel, perhaps as the electric range of a PHEV is only
useable in the first 10-40 miles on a long-distance trip.

No variables related to charging access (at home, work or in pub-
lic) are significant in the PHEV model, although perceptions around

N DF Pearson X P-value
Home charging 1795 2 69774 <0.001"""
access and level
Work charging 1,049 4 1784 0586
access and level
Levels of public 1270 T n732 0109
charging used
ety o chiaging o Aok
Sl aiathet ot haviing of ehavging thetf
repeont using - £ r PEV wenership,
o, w0, <0 000),

convenience of charging are. This could be a result of drivers being
able to use PHEVs regardless of whether they charge them or not,

The results of the BEV and PHEV maodels differ in a few arcas.
Only two varfables are significant in both. Discontinuance of
PHEVs and BFVs is correlated with having fewer vehicles in the
household and dissatisfaction with the « ience of charging.
BEV disconti is also lated with owning | hold vehi-
cles with lower efficiencies and not having level-2 charging at home.
PHEV discontinuance is correlated with not being male, not living
in a detached house, being dissatisfied with the purchase price of
the PHEV, being satisfied with running costs, shorter commule dis-
tances and undertaking more long-distance trips.

Conclusion

1t should not be assumed that once a consumer purchases a PEV
they will continue owning one. In California, 18.1% of BEV
and 20.1% of PHEV owners who purchased their PEV between

NATURE ENERGY | www.nature com /natureenergy
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Table 3 | Binary logistic regression model results for BEV and PHEV discontinuance

BEV model PHEV model

Term Odds ratio  Std error Prob, > X7 Odds ratioc  Std error Prob. > X?
Intercept ong 0.5941
Age 1.0124 o0 02148 09934 oom7 05713
Gender 06840 01583 01008 0.4585 01398 0.0105
Education 0.8867 01365 0.4347 09193 01738 06564
Lease (1lease, O other) 07769 0.2629 0.4557 1.5882 Q.5195 01573
Mumber of people in the household 09552 01033 06721 09918 01325 0.9507
Number of vehicles in the household 05635 00824 <0.001"** 0.5884 oamz 0.0050°*
Home type {detached 1, other 0) 0.8372 0.2378 05316 03959 Q1434 0.0105*
Miles per gallon of second wehicle in household 09737 Q.0076. 00007 0.994 00059 01447
‘Year of PEV purchase 11451 0.0958 01053 0.9479 0.0974 0.6030
Electric driving range 0.9976 00022 0.2745 0.9966 Q0081 05761
Satistaction with vehicle attributes:
Safety 09148 ongg 0.4930 10184 01716 037
Vehicle purchase price {including rebates, 09273 00984 Q477 08150 Q0997 00945
discounts and so on)
Reliability 09221 01075 04864 0.8245 01282 0.2144
Convenience of charging 0.8053 00754 0.0208% 07569 00879 00165
Refuelling recharging costs 09282 03215 05694 15346 03139 00324
Commute distance Q9882 0.0080 Q1461 09783 0.00%7 ooz
Long-distance trips 0.9952 0.0140 Q7302 10263 0.0138 2.0535"
Home charging categories:
Level 2/level 1 oamne 00752 ooma 06M ons3 01474
Ma charging /level 1 0.7555 01283 04423 10479 02259 0.9035
Mo charging/level 2 16098 02n9 Q1991 16326 0.351% 0.2608
‘Work charging dummy (1=L1, L2, DC, 0= none} 0.9696 0.2122 0.8880 m27 0.3147 0.7059
Fublic charging dummy (1=L1, L2, DC, O=none} 09278 0.2072 07384 05739 01983 01080
Log likelihood 3076 201.054
R-squared (U} o132 01334
Observations (or sum of weights) 759 489

gt i P bl wsership. hip {* = <011, ** = <H, **" 0O,
2012 and 2018 di inued PEV hip. This di i have a similar number of vehicles on average. This may mean

ance occurred between the years 2015 and 2019, Without data
from other sources o compare with, it is not clear whether this
is a high or low rate of discontinuance. What is clear is that this
could slow PEV market growth and make reaching 100% PEV sales
more difficult.

Even after initially overcoming the barrier of the different refuel-
ling style, some BEV and PHEV owners decided not to continue
with PEV ownership for the same reasons many do not purchase
one in the first place. The fact that discontinuance is not correlated
with vehide range but is correlated with access to charging and the
c ¢ of charging intuitively makes sense. The way in which
a PEV is charged has not changed, whereas vehicle range has been
increasing since PHEVs and BEVs were introduced. PEV owners
have the option to purchase longer-range vehicles, whereas they
cannot yel purchase a vehicle that is charged differently {for exam-
ple, though inductive charging).

Both PHEV and BEV discontinuance is negatively correlated
with number of household vehicles. Those that continued owner-
ship have on average more vehicles in their household than average
California households, whereas those that discontinued ownership

NATURE ENERGY | wwwnature.com/hatiresnengy

households with fewer vehicles struggle 1o incorporate PEVs into
their household fleet, something which could be problematic as the
PEV market moves towards mainstream consumers.

The reasons why women are more likely to discontinue owner-
ship of PEV' is not clear; similarly, the reason why so few PEV own-
ers are women remains unclear'. More research Is needed on this
topic to understand how to encourage women to adopt and con-
tinue to own PEVs,

Finally, disc ce of PEV adop is ocourring concur-
rently with more PEV owners reporting they would not purchase
their PEV without incentives year on year” and with buyerss
socio-demographics changing each year, with more moderate
income buyers adopting a PEV*. This will mean that the introduc-
tion of BEVs and PHEVs will face more challenges over time, will
not get easier as some hope and will still require policy support.

Initial purchase of a PEV by a consumer does not ensure that
they will continue ownership. Most existing research investigates
how 1o increase rates of first-time PEV adoption through incen-
tives, infrastructure and other policies. We hope o encourage more
research into understanding how to ensure PEV owners become
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permanent adopters and do not abandon a PEV for vehicles that are
less energy efficient.

Methods
erview. Using results fram five questionnaire surveys, this study i 1
rates of arvelated with i We igated

e b sad tase decisis

3 # quent p
regarding their original PEV. These hauseholds now own a newer vehick or chose
to purchase their original PEV #t the end of the lease period, We excluded those
wha have not made any decisions on the. mershly of their original PEV as these

s may or may nat be g with PEV ownership. Leaving
these ot of the analysis was important, .25 we do not knaw whether their attitudes,
satisfaction with their vehicle or any other factors are representative of semeane who
is planning to aband continue PEV ership. If a BEV adopter purchased a
PHEY after owning a BEV initially {or vice versa) this qualifies as continuing PEV
ownership. Respondents nﬂghwlly pw\'hued their PE,\-’: in the years 2012-2018 and
the decision 1 ki p occurred between 2015-2015,

surveys, The fiv A between 2015
and 2019 incheded four cohort surveys and a ﬁm] sum-y where respondents
were recruited from the first four surveys. The initial questionnaine surveys were
conducted in 2015, 2016, 2017 and 2018, These surveys recrulted households
in California that purchased a PEV between 2012 and 2018, The California Air
Resources Board helped in recruftment by sending survey invites to houschalds
that applied for o California Clean Vehicle Rebate. The final fifth survey was

ownership wsing X7 for dncmte dau and f-tests for cominuous data. Pearsaris
X7 compares the distri ical data, it tests a null
hypolheu‘ af lher\r eing no dl‘({mw iin the distributions, We wsed a two- sample
data. The t-test i used to test the null

hypethesis anherr 'hem* no d'!’!'urrwem the means of the two populations (those
that Inued PE ip). We used a 5% (<0.05) level to
reject the null qurhm for both X* and student’s E-test. We used binary logistic
regression to model factors related to discontinuance, We wsed this to draw cur
conclusions, rather than A7 and student’s t-tests, s it allowed us Lo control for

ddi | variables mherllun i them in isolation,

As the decision hipisa I||||lry outcome
we used a binary logit model igate which variables an with
discominuance and use odds ratios to measure the effect of these variables on
discontinuance. We do nat seck 1o predict discontinuance in the entire population
of California PEV owners, rather we seck understand why discontinuance has
occurred using responses to the questionnaine survey. We estimated two models
1o understand discontinuance: one for BEVs only and one for PHEVS anly.

Wi estimated separate models for BEVs and PHEV's because the vehicles are
different in key areas, most notably their driving range and refuellingfrecharging
requirements. This allows us to see if reasons for discontinuance of a BEV ora
PHEV diverge.

“The models included soci that are
correlated with PEVadwllwwudoﬂwﬂ intention” . We ariginally intended
ta include lifestyle varizbles in the madel, as studies show attitudes and lifestyles
{for example, pro-technology attitudes), not just socio-demographic variables,
are correlated with Inlcn:s: In FE\’: Homr as these questions were recorded

.\,"

conducted in December 201%, Households that indicated willingness to p p
in fisture studies at the end of the first survey were sent an emall Inviting them 1o
tlhe the final survey,

e sample is p Eally biased, First, the inftial i using rebate
rrdpdmn amits PEV owners who did not apply for a rebate due to being unaware
of it or because they are ineligible. Second, the resurvey asked respondents of the
initial surveys 1o participate in additional data collection, This could blas the sample
towards households that are interested in sharing their experiences with electric
vehicles. This sample bias could mean we over sampled those who contimsed PEV
ownership, and under sampled those who discontinued ownership. The latter may
bee less inclined to take & survey on a technelogy they no lenger own, This could
mean the results on the number of PEV owners wha discontinued ownership are
not representative of the entire California market. Nevertheless, the results highlight
the issue and reveal what factors are correlated with discontinuance.

“The first four surveys were mostly concerned with understanding PEV
adopters in California™, their charging behaviour' and the impact of incentives on
the decision te purchase a PEV'. The surveys comtained the following sections:
= Houschold information inclading mamber of vehicles in the houschold,

number of people in the hausehold, age and gender of household members,
houschold income, home type (for example, single-family home or multi-unit

dwelling), home awnership,

= Information on houschold vehicles including make, model, year of parchase
and odometer readings.

= Electric vehicle charging behaviour, including location of charging exam-

e, home, work or public charging).

Travel behaviour questions, including home and work locations, which are
used to determine commute distance and information on long-distance trips.
The impartance ofmmmwun IJ|= decision to purchiase a PEV, |I'K|udll\[(l||r
US federal tax credit, hicle rebate, high

lane access and other local incentives (for example, from nmuln}

“The final survey contalned the same sections as previous surveys but added
the follewing sections that were designed to help understand subsequent parchase
behaviowr of PEV owners. These included:

»  Questions on satisfaction with vehicle attribaites for their previously owned
PEV in the following areas: safety, comfort, refuelling/recharging costs, per-
farmance, environmental impacts, wehicle parchase price {including rebates,
discounts and so on), relfalility, electeic driving range, convenience of chaeg-
ing and driving assistance features,

“The final survey was sent to 14,128 that had ! icipated

past decision PEV ip it is plawsible that this
wlal!k :w]d te endﬂgmws l‘cr exumple d:ddhmlo «continue with PEV
ip d lead to resp they have mose positive attitudes

1o technology. For charging we included respondentss acoess to charging at home,
including the level they have access to as a categorical variable (no charging, kevels
1 ar 2}, For workplace changing we included a dummy variable for whether they
Iiave access 10 any charging at work (level 1, bevel 2, DCFC), For public charging
we included 2 dummy variable for whether respondents have used level 1, bevel 2 or
DCFC charging. We incheded variables on how satisfied consumers were with their
PEV across various sttributes. Vehicle attributes are commen barriers 1o adoption
{for example, range) “'. The year of PEV adoption is included as past stsdies
have identified differences in PEV buyers’s respanse to Incentives and differences
in their socio-demographic profile by year of PEV purchase™ ', Early buyers af
PEVs are more likely to be innovators compared with later buyers, which may have
4 relationship with interest in continuing PEV adoption, The models contained the
following variables:

*  Socio-demographic variables: age of survey taker. gender (1 male, 0 ather) of
survey taker, highest bevel of education of survey taker, vehicle ownership (1
lease, 0 other), number of people in the houschald, home type (1 detached, 0
oather),

»  Charging variables: a categorical variable for whether respondents had charg-

ing at home (no charging, level 1, level 2}, whether respondents have charging
at work (1 yes, O no), whether respondents use public level 1, level 2 or DCFC

(1 yes, 0 o), recorded during the early phase of their PEV awnership, This
wvariable is taken from responses to the first survey respondents took, in which
PEV owners had owned their vehicle for a median of 10 months and mean of
13 months {compared with 36 and 41 months in the second survey that they
toakl,

“Travel variahles: commute distance, number of trips over 200 miles in the past
12 months.

Household vehicle variables: efficiency of the second vehicle in the household
(in Environmental Pratection Agency (EPA) MPG). BEV (or PHEV) EPA
ehectric driving range, number of vehicles in the household,

+  Respondent satisfaction with the following attribules of their PEV: sa.fuy
wehicle purchase price, reliability, of charging, refuelli ;
ing costs and electric driving range.

Year that the PEV was purchased.

We originally ran two models for PHEV's and two for BEVs. The separate

madels inchided a measure of EV driving range and a measure of respondents”

sk with EV driving range. Separate models were used as these variables

in one of the four original surveys. Of these, 4,925 started he survey, and 4,167
completed it. Households that have nat made an ownership decision on their
eriginal PEV are not included in the study, This leaves 1,842 respondents who
have made a decision regarding their ongllul PEV and therefore a decision to

continue or d FEV in thi ple is 20.6%
(356 hwuinlds]-whmu ?9.496{! 71 )wcw:ho]ds} com[mleio own a PEV.Of
those that i with Pl 45 ir PEV at the end
ufﬂw lease p«lodmd IJIlewm a different PEV, The 184 huw.‘iwlds that

3 pown ne plagedin in their | hold and own
enly conventionally fuclled vehicles.
Statistical analysis. To explore descriptive data, pared resp it
questions based on whether respond inued or dis d PEV

were closely related. In th s neither EV range nor with EV
range were correlated with discontinuance. We therefore only present the models
with EV range in the paper. We ha:dhrpﬁﬂmmdmlachangeinimnn ype of
W00esE mdnryng::" "‘bea reason for dis We found that
of those that d inued d no change in their home
type, 13% moved from an :Lputmmla condo to a house, and $% moved from a
heuse to an apartment or condo. OF those who changed house type more moved
12 home 1ype associated with having charging at home, than those who maved
10 2 house type associated with less charging access. We also asked respondents
whether they discontinued ownership due 1o a change in charging sccess at home.
Only 2% of those whe discontinued ownership indicated this, For these reasans we
use home type and access to charging 31 home in the models.

NATURE ENERGY | www.nature com /natureenergy
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far ity using the variance inflation Factor, we
excluded variables with a variance inflation factor of greater than three; note this
is lower than in linear models since logistic regrestion results are more sensitive

to multicallinearity. We exclude the foll | vehicle mibes travelled, as it

is correlated with commute dmmce five uflhe ten vehicle-satisfaction measures
with comfost, p impasts and dn\'uw

assistance features ded); and home ip. as it with

home type. We exchude satisfaction with electric driving range and use a measure
of actual driving range in the models {using EPA ranges) to account for patential
endogeneity issues. Finally, to detect abservations that may have a large influence
on the model and identify outliers we checked deviance residuals and studentized
residual, This resulted in removing five observations from the PHEY model and
three from the BEV madel.

Ethics and consent. The University of California, Davis Institational Review
Board (IR} Administration granted approval of this study. The study followed all
relevant ethical Ngu]l:hm in the smdroﬂmmn subjests for social research, All
participants pating survey,

Further i on research design is available in the
Nlm R:mrd\ Reporting Summary linked to this article.

Data availability

The questionnaire survey data used in this study can be obtained from The Dryad
Digital Repository: hitpa//dod.arg/ 10,253 38/B8WS5R, More information on the
data, the variables included, and of each variabl ailable in
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May 5, 2021
The Honorable Bobby L. Rush The Honorabie Fred Upton

Chairman Ranking Member

House Committee on Energy & Commerce House Committee on Energy & Commerce
Subcommittee on Energy Subcommittee on Energy

2125 Rayburn House Office Building 2125 Rayburn House Office Building
Washington, DC 20515 Washington, DC 20515

Dear Chairman Rush and Ranking Member Upton:

On behalf of Hyundai, we welcome the opportunity to submit a letter for the record on the
Subcommittee on Energy’s hearing on the “The CLEAN Future Act: Driving Decarbonization of the
Transportation Sector”, The transportation industry is undergoing a massive shift towards
electric vehicles and Hyundai like other automakers in the industry is actively deveioping electric
vehicie technology including battery and fuel cell technology to meet the needs of our diverse set
of consumers.

While investments in battery electric charging infrastructure have clear value in helping achieving
the greenhouse gas (GHG) reduction targets, they will not get us there aione. Hydrogen fuel cell
electric vehicles (FCEV) are undoubtedly another significant and necessary option to reduce GHG
emissions. All technologies that reduce GHG emissions have a role to play which is why Hyundai
has invested biilions of dollars in both battery and fuel cell electric technologies. While there has
been much focus on battery electric vehicles, Hyundai believes that vehicle electrification policies
must be technology neutral and equally promote both battery and fuel cell technologies and
corresponding infrastructure to achieve the greatest GHG emission reductions possible.

With the proper hydrogen refueling network, the transition to a fuel cell electric vehicle from a
gasoline powered vehicle is rather seamless. The advantages of fuel cell electric vehicles inciude:
long range - The Hyundai Nexo FCEV gets in excess of 360 miles of range on a full tank of
hydrogen; coid weather does not impact vehicle performance; and fast refueling time of 3-5
minutes. Additionally, fuel cell technology is also scalable and well suited for medium and heavy-
duty applications; foregoing concerns about battery weight, charge times, cold weather
performance and long routes are just a few reasons why fuel celf technoiogy is needed in these
medium and heavy-duty settings. Without investments in hydrogen refueling infrastructure,
those applications where consumer needs cannot be adequately met by battery electric
technology will likely remain powered by diesel and other non-zero emission powertrains.

As the subcommittee evaluates the types of publicly accessible electric vehicle supply equipment
{EVSE) for rebate programs under the DoE, we ask the committee support parity for hydrogen
refueling infrastructure with that of charging infrastructure. Establishing parity shouid take into
account the number of vehicles that can be serviced by different types of EVSE among other
considerations. By doing so, Congress will show they are serious about reducing GHG emissions
by promoting ali technologies that lessen the burden on our environment while meeting
customer expectations.

Thank you for your commitment to growing the electric vehicle market and the corresponding
infrastructure. We look forward to serving as a resource to you as we transition to electrified
vehicles.

Sincerely,

Rob Hood
Vice President, Government Affairs
Hyundai Motor Company
Hyundai Motor Company Washirgton Office. T41-202 629- 1585 VAR el sorey
660 N. Capitol Street; NW, Suite 800 Fat 202 6201071
WWashington, DG 20001
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Importing Our Energy Future

MINERALS MINING, IMPORT DEPENDENCE AND U.S. ENERGY TRANSITION

From copper to nickel, sil er to lithium, a wide range of minerals are absolutely
essential to produce the building blocks of our energy future, and demand is growing.
The World Bank Group estimates minerals production demands could increase by
nearly 500 percent or more by 2050. The Center for Strategic and International Studies
CSIS has cited a 1,000 percent lump.

The success of various green energy proposals - from the transition
to an increasing amount of solar and wind energy to electric vehicle

&' production and the infrastructure required to support it - depends
on the U.S. taking action to strengthen our domestic mining industry
to secure critical energy supply chains.

A wide variety of cross-cutting minerals are used across a range of advanced energy technologies, below are select
e amples of some of the minerals on which our energy future depends. The question for policymal_ers is why are we
importing so many of these minerals, when we could be mining them here at home, creating obs and upholding the
strictest environmental standards in the world.

Batteries. The importance of batteries to our energy

Electric Vehicles [EVs(. EVs, and the future cannot be overemphasi’ed. From EVs to baciup

transportation infrastruciure required to power them,
require an array of minerals including the following:
Copper. Known for its electrical conductivity and
high fle ibility, copper, for which the U.5. is currently
37% import reliant, is an essential component in
most energy technologies,
Gold. Used in circuit boards for EVs, the U.S. is
currently 50% import reliant for gold.
SilCer. The U.S. is currently 80% import reliant for
silver, whose conductivity and corrosion resistance
ma es it ideal for use in electrical connections.
ickel. The U.S. is more than 50% import reliant for
niclel, which is widely used in electric vehicle
batteries.

Solar Panels. Many of the 35 mineral commodities
listed as critical by the Department of the Interior play
an important role in solar panels. These minerals
include:

Indium. The U.S. is currently 100% import reliant for
indium, which is used in solar cells and is typically
found in Cing, iron, lead and copper ores.

Tellurium. The U.S. is currently [ 5% import reliant for
this mineral, which is used in solar cells and can be

e fracted as a byproduct of copper smelting.

‘Wind Turbines. Each massive wind turbine requires vast

amounts of mined materials, including:

Aluminum. The U.S. is (1% impor reliant for aluminum,

which is utili’ed in most parts of a wind turbine,

inc. The U.S. is 83% import reliant for Cinc, which is Cey

in preventing corrosion.

electricity, batteries - and the minerals that male them -
are the cornerstone of our energy future.

Lithium. The U.S. is currently more than 50% import
reliant for lithium, which is used widely in batteries.
Cobalt. The U.S. is currently 7% import dependent for
this rechargeable battery essential.

Graphite. The U.S. is currently 100% import refiant for
graphite, which serves as an electrode in many lithium
batteries.

Source: World Ban[Climate Smart Mining
The National Mining Association | nma.org
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Transforming Personel Mobilty

2020 New Light-Duty Vehicle Registrations
By Vehicle Type, Segment, & Powertrain

State Light Truck Segments Powertrain
SUVs Pickuy

AL 25.43% TA5M% 34.82% 10.71% 25.61% 2,02% 0.10% 0.43% 0.00% 0.53%
Ak 10.54% 89.45% 37.74% 10.39% 36.81% 3.10% 0.12% 0.60% 0.00% 0.72%
AZ 25.50% T4.50% 35.06% B30 22.45% 3.47% 032% 1L91% 0.00% 2.23%
AR 19.59% B0.41% 34.40% 10.92% 32.16% 191% 0.09% 0.28% 0.00% 0.37%
cA 37.29% 62.71% 36.37% T.24% 15.08% TA1% 1.80% 6.09% 0.06% 7.95%
o 16.13% B3 a7 43.13% 12.66% 23.49% 4.08% 0.75% 3.02% 0.00% 37%
T 24.57% 75.03% 49.52% 10.15% 11.57% 4.13% 0.66% 170% 0.00% 2.36%
DE 23.71% 76.29% 44.11% 10.18% 17.70% 4.42% 0.48% 1.34% 0.00% La%
bc 33.18% 66.82% 45.55% 865% T.94% 9.48% 2.13% 38% 0.00% 5.95%
FL 31.43% 6R.57% 41.65% 8.13% 14.95% 2.78% 0.20% L57% 0.00% 178%
GA 28.48% TL52% 35.60% 9.65% 21.26% 5.01% 2.61% 0.21% L07% 0.00% 128%
HI 28.55% LA 34.55% 1L16% 20.53% 5.17% 2.97% 0.83% 4.26% 0.01% 5.11%
1] 13.42% B86.58% 37.58% 10.03% 35.54% 343% 4.48% 0.24% 0.81% 0.00% L06%
n 23.54% 76.45% A7.47% 8.92% 14.21% 5.B6% 4.48% 0.26% L36% 0.00% LE2%
N 19.71% 80.29% 42.87% 8.90% 22.04% 6.48% 3.39% 0.19% 0.76% 0.00% 0.95%
1A 13.54% B6.46% AL17% 9.58% 30.84% A.86% 3.38% 0.16% 0.46% 0.00% 0.62%
Ks 19.09% B0.91% 38.15% 10,33% 27.33% 5.20% 3.49% 021% 0.85% 0.00% LOG6%
K¥ 20.82% 79.18% 40.25% 9.61% 25.04% A4.28% 3.18% 0.15% 0.54% 0.00% 0.65%
LA 23.81% T6.19% 32.34% 11.42% 29.24% 3.19% 158% 0.07% 0.26% 0.00% 0.33%
ME 14.17% B5.83% 43.37% B.B4% 29.74% 3.B8% 3.85% 0.8%% 0.84% 0.00% 174%
Mo 28.73% TL27T% 41.50% 8.30% 14.44% 7.03% 5.04% 0.64% 2.00% 0.00% 2635
Ma 22.71% T1.29% A4B.49% 9.98% 14.82% 4.00% 4.88% 0.90% 2.06% 0.00% 2.96%
Ml 11.45% BE.55% 49.74% 11.40% 24.46% 2.95% 2.48% 0.13% 0.62% L0036 0.75%
MH 13.70% 86.30% 46.84% 9.09% 25.82% A4.55% 3.80% 0.34% 1.21% 0.00% L55%
Ms 26.74% 73.26% 31.65% 10.55% 28.02% 3.04% LBO0% 0.06% 0.23% 0.00% 0.29%
Mo 19.26% BO.74% 34.97% 9.26% 28.01% B.49% 3.59% 0.1%% 0.68% 0.00% 087%
MT 10.34% B5.66% 31.85% 13.60% 40.00% 4.21% 3.51% 0.20% 0.57% 0.00% 0.76%
NE 14.92% B5.08% 40.92% 10.37% 29.B8% 3.92% 301% 0.18% 0.58% 0.00% 0.77%
NV 28.7E¥ TLIZ2% 3B.79% 9.35% 19.89% 3.18% 3.72% 0.37T% 2.46% 0.00% 2.83%
NH 18.34% BL66% A2.44% B.04% 24.06% 7.13% 3.46% 0.39% 0.84% 0.00% L22%
NI 27.73% T2.27% 49.456% 10.13% 9.10% 3.59% 3.28% 0.47% 241% 0.00% 2.88%
NM 23.40% T6.60% 32.83% 10.34% 30.90% 253% 361% 0.28% 0.75% 0.00% 1.03%
NY 22.85% 77.15% 51.74% 10.31% 11.55% 356% 344% 0.76% 1.34% 0.00% 2.10%
NC 25.54% T4.46% 39.25% 10.03% 21.03% 4.14% 3.10% 0.23% L% 0.00% 134%
ND 7.30% 92.70% 37.32% 1169% A1.25% 244% L77% 0.09% 0.14% 0.00% 0.23%

22.28% T1.92% 46.58% B10% 18.26% 4.78% 3.15% 0.16% 0:81% 0.00% 0.97%
oK 34.27% 65.73% 30.64% 10.11% 16.02% 8.96% 0.80% 0.03% 0.13% 0.00% 0.16%
OR 21.09% 72.91% 42.76% 8.89% 22.30% 4.95% 6.85% 1.18% 3.58% 0.00% A.T6%
PA 20.86% 79.12% 4B.46% B34 17.57% 4.76% 3.74% 033% 1.04% 0.00% L3T%
Ri 25.64% T4.36% 48.31% 8.05% 14.83% 3A7% 377% 0.76% L13% 0.00% 189%
SC 24.67% 75.33% 38.28% 10.50% 22.76% 3.79% 2.46% 0.16% 0.61% 0.00% 0.77%
11 B71% 91.29% 39.71% 10.62% 37.74% 3.23% 2.24% 0.13% 0.24% 0.00% 0.37%
™ 25.15% 74.81% 37.35% 10.03% 23.04% A.40% 2.79% 0.14% 0.84% 0.00% 0.97%
™ 23.90% 76.10% 33.66% 10.54% 28.52% 2.98% 2.20% 0.15% 0.94% 0.00% L09%
ur 19.50% 80.50% 36.65% 9.69% 29.56% A4.59% 3.94% 0.39% 1.92% 0.00% 231%
VT 14.82% 85.18% 46.72% 6.77% 29.22% 248% 5.08% 1.10% 172% 0.00% 2.82%
VA 26.67% 73.33% 42.28% 9.74% 16.29% 5.02% 4.79% 0.41% L57% 0.00% L97%
WA 21.53% TEATH A5.66% 815% 19.52% 513% 853% 0.74% 4.32% 0.00% 5.06%
wv 16.06% 83.94% 43.35% 10.27% 28.05% 2.26% 2.71% 0.16% 0.27% 0.00% 0.42%
wi 15.11% B4.89% 46.75% 8.36% 24.59% 5.19% 3.69% 0.22% 069% 0.00% 0.90%

W B8.94% GL.06% 32.08% 12.60% 43.90% 2.49% 2.78% 0.11% 0.42% 0.00% 0.53%

Source: Figures compiled by Alliance for I ion with new retail and fleet data provided by |HS Markit covering January 1, 2020
- December 31, 2020
Market share based on 14.3 million light vehicle sales in 2020,
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POLICY CONSIDERATIONS | MARCH 2021 Fuels Institute
Proposals to Ban the Sale of Combustion
Engine Vehicles

The quest to reduce emissions from the t rtati ctor (air poll: tand gi h gas emissions) has led some
countries, and regions within countries, to cnnsldnr policies to ban the sale of veh ipped with internal L
engines (ICE). These regions represent more than so%ofgluhl light duty vehicle sales. Quch policies seek to accelerate
the transition of the vehicle market to rely excl y on which produce zero tailpipe emissions, such as battery
electric vehicles and fuel cell electric vehicles.
In an effort to help polis kers and affi d stakeholders better understand the potential effect of such initiatives, and
to plan in ad to mitigat, tial ti lications and to take full advantage of positive ones, the Fuels
Institute has identified ﬂnfol.lwb;mﬂdulﬁmwhkhil bnl.lwu are critical to address when :rafdng and
hnplmmﬁn;-hnunﬂnnheﬁci hicles. Th id P d i thi g I
Impact, Mark and Ci and Stakeholder Impact. By p these d , derived from the
input of a div set of stakeholders, it i: thnbopnoﬂh'ﬂull Institute to prompt robust and mmpﬂhn-m discussions
about the various options | tu, to pursue policies the various needs of the
market.
ENVIRONMENTAL IMPACT and ultimate delivery of that energy inte avehr:le
What will be the cradle-to-grave (lifecycle) including censtruction and of
environmental impacts of the policy? infrastructure; and the consumption of that Energy and
If the primary objective of these initiatives is to reduce the its assaciated emissions.
emissions profile of the transportation sector, 2
comprehensive cradle-to-grave analysis looking at the *  Thelifecycle performance of a vehicle and its energy
emironmental impacts of the policy would provide source should be considered as a connected system,
policymakers with invaluable insight. Such an analysis could evaluating the overall impact of a vehicle and its “fuel”
identify areas that deserve additional attention when to provide a more holistic perspective to policymakers.
crafting a pelicy in order to take advantage of positive
attributes associated with the transition to zero emission In addition to the fundamental elements of a lifecycle
vehicles (ZEVs) and to mitigate negative ones. To be most analysis listed above, consideration should also be given te
informative, the analysis should include at a minimum: theimpact of such policies on research and development
investments directed to improve the efficiency and
+  The production, use, maintenance and disposal of the emissions profile of ICEVs and liquid fuels. Since these
vehicles and parts being developed to comply with the wehicles will remain in operation for decades beyond the
policy as well as those being replaced, along with their eﬁectnre date of a sales ban, how might the policy affect the
d energy comp The hould ions profile of these vehicles and fuels and how might
differentiate between vehicle classes and their use and further improvement be supported?
consider how the policy might affect fleet turnover and
total miles traveled within each class. For example, if MARKET READINESS
the policy accelerates or slows the rate of new vehicle How might the vehicle manufacturing industry be
sales, this will affect the useful life expectancy of legacy able to produce enough qualified ZEVs to satisfy
wehicles and their related emissions. demand?
Tao transition its capabilities to produce only qualified ZEVs,
= All phases associated with the production, the vehicle manufacturing industry must undergo
transmission, maintenance and distribution of significant change. The policy should consider the ability of
transportation energy used by ICEVs and ZEVs. This the industry to manufacture affordable vehicles and
would include the exploration, production and transition effectively to comply with the effective date of the
transport of raw materials used in the manufacture of sales ban and determine what manner of government
liquid fuels, electricity and hydrogen; the conversion of support might be required. Elements to consider should
those raw materials to a form of energy that is inelude:

consumed by a vehicle; the transmission, distribution



*  Todetermine if the industry will require government
assistance (including the type of assistance and
duration it might be required), it will be important to
understand what vehicles will need to be produced.
Questions to be answered include:

o Will the policy affect the light-duty, medium-
duty and heavy-duty vehicle sectors or just a
subset of these?

o For each sector included in the policy, how
many ZEVs will need to be produced to satisfy
demand leading up to and including the
effective date?

@ Whatis the anticipated market share of each
unigue ZEV powertrain (i.e., battery electric,
fuel cell electric, etc.) within each affected
market sector?

+ Some of the materials required to produce ZEVs are not
required for vehicles powered by combustion engines.
Consequently, their supply chains are not as fully
developed. How might the industry be able to source
sufficient vol of the critical ials needed for
ZEV preduction and how might the government be able
to assist? What might be the trade-related implications
associated with acquiring these materials?

+  Manufacturing BEVs will eliminate the need for
significant preduction streams within the
manufacturing process, which could displace a large
percentage of the existing labor force. How can the
policy mitigate the consequences of displaced workers?

Will BEV charging and/or hydrogen refueling
infrastructure be able to satisfy consumer demand
for transportation energy?

Consumers must have reliable access to transportation
energy. To support the expansion of vehicle charging and
appropriate refueling infrastructure, policymakers must
understand the following and create policies to support the
needs of consumers:

+  How much infrastructure is needed to support the
number of vehicles being introduced into the market
and where must it be located? This evaluation should
take into consideration the actual number of facilities
determined necessary by market evaluation as well as
that perceived by potential drivers’ as required, which
could be a much larger number of facilities.

+ Ifthe policy is designed to include light-, medium- and
heavy-duty vehicles, how should the infrastructure
develop to support each use case scenario? For
example, light-duty drivers may recharge an electric

vehicle at home, office or at a retail establishment.
However, a medium- or heavy-duty vehicle may rely
upon a depot charging facility or an in-market facility
for longer distance routes.

+  What type of infrastructure will be needed, by when and
at what capacity? For light-duty electric vehicles,
charger speed capabilities and overall capacity will vary
greatly by location being serviced (i.e., home, office
parking structure, grocery store, fast food restaurant,
convenience store) and overall demand will grow as the
share of electric vehicle owners with access to secure,
off-street parking begins to normalize with the
population. A similar scenario will materialize for
hydroge fueling stations depending on the type of
wvehicle being serviced. Understanding what will be
required will help the market determine an appropriate
deployment strategy to most effectively service
CONSUIMErs.

+  Who should be responsible for building the
infrastructure? What is the appropriate role for vehicle
manufacturers, government agencies, utilities, retail
businesses, others? How might infrastructure
deployment be funded? How can public and private
efforts to build infrastructure be best coordinated to
minimize duplicative installations while rec
and servicing gaps in deployment?

+  How might the availability of transportation energy for
vehicles that run on electricity be assured during
power-disrupting events (i.e., hurricanes)? What type of
backup systs will be required to satisfy d i
during power outages and to support regional
evacuation events?

How might electricity generation and transmission
systems best prepare for the additional demand?
A significant share of the non-combustion engine vehicle
market is assumed to be powered by electricity.
Understanding the relationship between this new source of
demand and the current state of the electricity generation
and transmission sector will be essential to developing and
communicating a comprehensive policy that ensures
consumers have reliable access to transpertation energy
while not compromising their access to electricity for other
daily requirements.

»  Asthe market transitions to greater reliance on electric
vehicles, what are the estimated changes in electricity
demand associated with the market growth of this
segment? What is the expected pace of demand growth
over time and what incremental changes must be made
to the electricity systems to evolve with the vehicle
market? How might these changes vary by region and
how might the various utilities (i.e., investor owned
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utilities, public utilities, rural electric cooperatives)
servicing these regions best prepare to satisfy consumer
demand? What adjustments must be made to the
existing systems, how long might this take, how much
might this cost and how will it be funded? How might
the policy assist such evaluation and preparation?

*  How might the utility sector best prepare for spikesin
demand associated with periods of peak charging? How
might drivers of electric vehicles be encouraged to
incorporate responsible and predictable charging
behavior into their daily activities to reduce spikesin

i 1 that might chall the efficiency of the
electricity system? How might the policy encourage and
support development of technologies/services/billing
practices to protect the system from unpredictable
spikesin demand (i.e., battery storage, distributed
energy, time-of-use rates)?

+  Asreliance on electricity for transportation increases,
hew might policy be crafted to support efforts to reduce
the environmental footprint of the electricity
generation and transmission sector while supporting a
potential increase in capacity to satisfy demand?

CONSUMER AND STAKEHOLDER IMPACT
How might such policies affect

pecially those individuals located in
depressed or rural communities?
Access to affordable and reliable transportation is critical
and the transition to ZEVs will affect consumers very

differently, depending upon their circ @
Understanding the travel needs of different communities
can help policymakers mitigat tive ¢ q es for

any segment of the population, especially those living in
economically depressed and rural communities. Some key
elements to consider when crafting policy include:

«  Many residents in lower income neighborhoods may not
have access to secure, off-street parking and therefore
may not have the option to recharge a vehicle at home.
In addition, for both lower income and rural
communities, ZEV market growth could be slower than
in other markets which could affect charger
deployment strategies, How might the policy ensure
that deployment of infrastructure provides reliable and
affordable access to recharging facilities for these
consumers?

= Many traditional refueling locations have equipment
thatis nearing the end of its expected useful life. As
such policies will require the market transitions away
from ICE vehicles, it may not be possible to generate a
return on the investment in new equipment required to
keep these facilities operational, especially in lower
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income and rural communities. As a result, some facility
owners may choose to close these locations
permanently. With ICEVs expected to remain in
operation for decades, how can policies be crafted to
ensure residents in these come ies have equitabl
access to transportation energy?

*  Lower income consumers often rely upon the used
vehicle market for their transportation needs. As ICE
vehicles are phased-out, how might their relative value
in the used vehicle market change and how might the
market for used ZEVs develop? What impact might this
have on lower income consumers? If vehicles become
less affordable for these ¢ s, how will
the useful life of their vehicles affect their total cost of
ownership? In addition, how might extending the life of
older ICE vehicles affect the overall emissions objectives
of the policy? What can be done to mitigate these
potential consequences?

tandi
]

* Asthe market transitions away from liquid fuels, the
economics of producing and delivering fuel to
consumers will change. How might this affect
affordability of fuel for consumers driving ICE vehicles?
Likewise, as demand for electricity to power new ZEVs
increases, how might that affect affordability for
electricity both for transportation, residential, industrial
and commercial uses?

For sectors of the market that have invested
significantly in infrastructure and systems to
support the traditional transportation energy
market, how might a policy to transition to ZEVs
address p ially stranded assets and
affected labor sectors?

The legacy transportation fuel system is extensive and
affects stakeholders in a wide variety of economic sectors.
How these are affected and what transition opportunities
are available should be of significant interest to
policymakers., The following major sectors, among others,
are likely to be affected by a transition to ZEVs:

Ba Y

» Petroleum Industry - The United States consumes 390
million gallons of finished gasoline and 169 million
gallons of diesel fuel every day. The industry that
produces, distributes and delivers this energy employs
millions of workers, supports hundreds of thousands of
businesses and has billions of dollars invested in
infrastructure, As ICE vehicles are phased-out and
demand for these products decreases, how might the
policy provide opportunities for these workers and
businesses to transition and repurpose exiting assets?

*  Agricultural Communities - Federal policies developed
to support biofuels were designed in part to support

Fuels Institute




farming economics. The United States blends a
significant volume of ethanol and biomass-based
diesel, demand for which would phase out along with
petroleum as ICE vehicles are replaced with ZEVs. How
might the policy provide opportunities for the U.5.
farming and bicfuels sectors to repurpose existing
assets and open new markets for agricultural
commodities?

+ \ehicle Sector - Beyond the manufacture of vehicles, an
entire industry has been built to support and service ICE
wehicles. A transition to ZEVs, most of which have far
fewer moving parts and require less maintenance, will
eliminate the need for many of these businesses and
associated jobs. How might the pelicy provide for the
technical training and new employment opportunities
for these displaced entities and workers?

For government programs that rely upon fuel taxes
for revenue, how might these funds be replaced as
the market transitions away from fuel sales?
According to the U.S. Energy Information Administration
(EIA), in December 2020 sales of gasoline and diesel fuel
generated tax revenues for federal, state and local
governments equal 22% of the average retail price, resulting
in an average of $0.484 and $0.570 per gallon, respectively.
Because the majority of revenues are assessed on a fixed
cents-per-gallon basis rather than as a percent of the sale,
these values were consistent with the revenues generated
from fuel sales over the past 15-plus years.

*  Ofthe revenues collected for fuel excise taxes, the
Federal Highway Trust Fund receives 50.183 and $0.242
from each gallon of gasoline and diesel sold,
respectively. (The Federal Leaking Underground
Storage Tank Trust Fund receives $0.01 per gallon.) The
assessment has frequently struggled to generate
sufficient revenues to satisfy the needs of infrastructure
construction and maintenance. A transition away from
liquid fuels will eventually eliminate this source of
funding, although the need for infrastructure
construction and maintenance will continue. What
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What might be the overall costs and/or savings

iated with impl tation of the policy?
Banning ICE sales likely will significantly affect the economy
and these effects should be carefully considered when
crafting policy.

+ Consideration should include societal costs incurred by
the government, various affected stakeholders and
consumers, as well as the economic epportunities
created by the transition te ZEVs.

= Anticipated benefits of the policy, including the
ic value of avoided GHG should be
compared with associated costs to provide
policymakers with an opportunity to consider
provisions that may balance benefits with costs.

SUMMARY

The transition from the current transportation market to
one that will rely exclusively on ZEVs is a significant
undertaking with far reaching implications for the economy
as a whole, 25 well as individual consumers and families.
Only by seeking a comprehensive understanding of the
potential opportunities and chall associated with such
efforts can policymakers devise strategies to successfully
achieve their objectives in the most efficient and equitable
manner possible. The considerations cutlined in this paper
represent a starting point and the Fuels Institute encourages
polic kers and
in order to develop the best soluti ibl

About the Fuels Institute

Founded by NACS in 2013, the Fuels Institute is a nonprofit
tax-exempt social welfare organization under section
501(c)(4) of the Internal Revenue Code. We are dedicated to
evaluating issues affecting the vehicles and fuels markets. We
commission comprehensive, fact-based research projects
that are designed to answer gq not advocate a
specific outcome, Our reports address the interests of
industry stakeholders—from business owners making long-
term investment decisions to policymakers considering

I can be impl i to generate
to fund the nation’s infrastructure needs and how might
they affect consumers and various sectors of the
transportation economy?

+  Federal, state and local government agencies rely upen
fuel taxes for purposes beyend the Highway Trust Fund.
Based upon EIA's data, in December 2020 these
additional fees generated $0.30 and $0.327 per gallon of
gasoline and diesel fuel, respectively, for other
programs. How might these agencies replace lost
revenue following the transition away from liguid fuels?

legisl and regulations that affect these markets.

John Eichberger | Executive Director
jeichberger@fuelsinstitute.org | (703) 518.7971

Jeff Hove | Vice President
jhove@fuelsinstitute.org | (703) 518.7972

>
org | (703) 518.7974

Donovan Woeds | Director, Operations
dwoods@fuelsinstitute.org | (703) 518.7973

Fuels Institute




279

o

ei U.S. Energy Information
Administration

Skip to sub-navigation
Today in Energy
May 22, 2018
Electrified vehicles continue to see slow growth and less use than conventional
vehicles

Light-duty vehicle sales shares (2012.2017)
percent of total light-duty vehicle sales

100% o
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70% electric
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Source: U.S. Energy Information Administration, based on Wards Automotive

Note: Other fuel types such as hydrogen, propane, and P d natural gas collectively accounted for less than 0.05%
of Iight-dul;_f vehicle sales in these years.

Electrified vehicles (hybrid electric, plug-in hybrid electric, and battery electric) have been sold as high fuel economy alternatives to
conventional gasoline vehicles for a number of years but collectively have been slow to gain market share in the United States.

From 2012 through 2017, i i i y for 2.5% and 4.0% of total light-duty vehicle sales, even
as the number of available models increased from 58 to 95. Hybrid electric vehicles accounted for the largest share of electrified
vehicles, but their share of sales has fallen as plug-in hybrid electric (PHEVs) and battery electric vehicle {(BEVs) shares have slightly
increased,

The BEV share of total light-duty vehicle sales has grown the most since 2012 but only accounted for 0.6% of 2017 sales. The PHEV
share grew from 0.1% to 0.5% and plug-in hybrid electrics declined frem 3.0% to 1.9% of total light-duty vehicle sales between
2012 and 2017, based on Wards Automotive sales data,

Several factors may account for the limited growth in these vehich ine prices have ined ively low in recent years, and
the fuel y of ticnal vehicles has i d—factors that diminished the tial fuel savings of switching to electrified
vehicles, Initial purchase prices for many i i remain ively high, especially for several PHEV and BEV models,
despite federal and state incentives. Also, in most locations, limited charging infr: for plug-in vehicles has hindered wider
adoption.

Data from the 2017 National Household Travel Survey i i by the U.S. Dep of Transp ion offers insight into the use
and hip of electrified vehicles. Hi holds that own BEVs and PHEVs tend to have more vehicles per household, owning 2.7

hicl pared with the | hold of 2.1 vehicles. BEVs and PHEVS also tend to be used about 12% less than other
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vehicles in terms of annual mileage per vehicle.

Vahicl hip by h

I hold size (2017)
vehicles in household all households
4

households owning
battery electric or plug-in

hybrid electric vehicles
3
21
2 24
1
0
- 1 2 3 4 more than 4
eia’ number of people in household
Source: U.S. Energy Information inistration, U.S, Dey of Transg ion Mational Household Travel Survey
About one-third of all households have annual incomes higher than $100,000. However, about twe-thirds of households with BEVs or
PHEVs have incomes higher than $100,000. H holds with annual i lower than $25,000 account for about 16% of all
households but about 3% of BEV- and PHEV-owning households.
U.S. h hald i distribution, 2017
50% households owning battery
all households electric or plug-in hybrid
40% electric vehicles
30%
20%
16%
10%
s 25 75 100 75 100 more
than W o to to than than to o 1o to than
= 25 50 75 100 150 150 25 50 75 100 150 150
cia thousand dollars thousand dollars
Source: U.S. Energy Information Admini ion, U.S, Dep of Transportation Mational Household Travel Survey

Principal contributor: David Stone
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Biden’s E.V. Bill Punishes the Poor

2021/05/04/bidens-ev-bill-punishes-the-peor-n2 588024

™ townhall.com/columnists/george

Opinion

The opinions expressed by columnists are their own and do not necessarily represent the
views of Townhall.com.

Source: AP Photo/Rich Pedroncelli, File

Throughout the 2020 presidential campaign season, then-candidate Biden continually
promised that he would not raise taxes on households making less than $§400,000 per year.
It was a promise echoed again by the White House just over a month ago, but the so-called
American Jobs infrastructure plan rolled out by the administration pulls a bait-and-switch
on the American people, particularly the working poor and ethnically diverse communities.

A key component of the Biden plan is the push for a nationwide transition to electric vehicles,
which takes up some $174 billion in subsidies from the package, but one of the largest
problems with the proposal is its disregard for the negative downwind effects it would have
on those at the lower rungs of the economic ladder. As of 2019, the average cost of an electric
vehicle was 855,600, far greater than the cost of other vehicles more affordable for lower
income families. In fact, another recent study showed that the average income of electric car
owners is at least $100,000 per year, well over even the middle-income line. While the Biden
plan throws truckloads of money at other angles of the eleetric vehicle issue, it does nothing
to address the fact that lower income households simply cannot afford electrie vehicles. To
make matters worse, electric vehicles only account for 2 percent of vehicle sales in the U.S,,

1/2
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even though they have been an option for vehicle purchasers for a significant period of time.
The Biden plan is catering to a niche segment of an industry, in a show of political nepotism
for a pet campaign promise while slapping the American worker in the face in the process.

CARTOONS | Tom Stiglich

View Cartoon

An aggressive plan like Biden's calls for significant bumps in energy and electric grids. Even
currently, with a transportation budget of $1.5 billion, electric companies have almost $1
billion more in requests for expansion, and this is the case notwithstanding the drastic
increase in energy grids that the Biden plan would implement. More electric grids cost the
utilities more to operate, meaning large spikes in utility costs.

California provides an example of this type of policy gone wrong, as it invests the most of any
state into electric vehicle infrastructure yet has increasing issues with blackouts, high utility
costs, and general cost-of-living increases. For instance, as of 2010, SDG&E, the major
energy provider in the San Diego and southern California region, has seen consistent rate
increases. Conversely, utility disconnections due to overdue bills and payments has also
steadily climbed within this time period, suggesting that ratepayers are finding it more
difficult to keep up with rising costs. Even more specifically, those burdened with these rate
hikes are disproportionately minority groups in disadvantaged communities, who shoulder
these costs for the benefit of disproportionately affluent areas that can afford EV’s.

Additionally, American seniors are keenly affected by these rate hikes. Per an AARP
testimony in 2019 in Arizona, “twenty percent of Arizonans 65 and older rely on Social
Security as their sole income source. Fifty percent get a substantial portion of their income
from Social Security...[which] is about $17,500/year...Older Arizonans have much higher
medical costs so many already [are forced] to choose today between, food, rent, medical care
and very limited transportation...they cannot afford higher electric utility rates much less for
electric vehicles.” Yet again, ratepayers are being conscripted to subsidize a service that they
do not use, at the cost of their own well-being.

Recommended

hi e Cl Is You E hine You Need to K Al ]
I Eﬂts CQ_‘IID Ims”‘nx
Scott Morefield

These specific examples are simply the tip of the iceberg. If the Biden E.V. plan is
implemented, the consequences would be far more drastic than even the current rate hikes. If
less fortunate groups are not benefiting from electric vehicles, why should they be forced to
pay for them? Spiked electric utilities affect the poor and vulnerable more negatively than
any other economic demographic. Utilities are a difficult commodity to live without,
particularly within a family, and they should not be burdened with rate hikes for services they
do not use. Simply put, lower income households are not driving electric vehicles, and the

2f2
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Biden plan not only gives them no incentive or ability to do so but punishes them for costs
incurred by wealthier households, all while claiming victory because rate hikes caused by
government action aren't technically a tax. Tax or not, the cost to the American people is the
same. The ploy is a cruel bait-and-switch tactic that misleads the American people and
should raise red flags about the Biden administration’s friendliness to the American worker.

George Landrith, President of Frontiers of Freedom, is a board member of the Energy
Equality Coalition.

Guy Benson
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Dr. Amol Phadke

Page 3

Attachment—Additional Questions for the Record

Subcommittee on Energy
Hearing on

“The CLEAN Future Act: Driving Decarbonization of the Transportation Sector.”

May 5, 2021

Dr. Amol Phadke. Staff Scientist and Deputy Department Head. International Energy Analysis.

Department Lawrence Berkeley National Laboratory, Affiliate and Senior Scientist, Goldman

School of Public Policy. University of California Berkeley

The Honorable Kathy Castor (D-FL)

1.

Dr. Phadke, the 2035 Transportation Report finds that there are “no insurmountable
barriers” to significant scale-up of EV supply chains. It also highlights the potential for
recycling to improve materials efficiency and create jobs. How can investments in
materials R&D and recycling infrastructure strengthen battery and EV supply
chains? What is the current state of EV battery recycling infrastructure in the U.S.,
and what investments can we make to ensure that battery materials are recovered
and reused efficiently?

RESPONSE:

Investments in materials R&D and recycling infrastructure can play a critical role in
strengthening battery and EV supply chains.

e The US Department of Energy (DOE) has recently outlined A National Blueprint

for Lithium Batteries which makes a clear case of how investments in materials
RD&D and recycling infrastructure strengthen battery and EV supply chains. On
materials RD&D, this blueprint states:

The pipeline of R&D, ranging from new electrode and electrolyte materials for next-
generation lithium-ion batteries, to advances in solid-state batteries, and novel material,
electrode, and cell manufacturing methods remains integral to maintaining U.S.
leadership. The R&D will be supported by strong IP protection and rapid movement of
innovations from lab to market through public-private R&D partnerships such as those
established in the semiconductor industry. Further three specific goals have been
identified for materials RD&D to support strengthening battery supply chains. They
include 1. Support the development of materials processing innovations to produce
cobalt- and nickel-free active materials and enable scale up 2. Develop cobalt- and
nickel-free cathode materials and electrode compositions that improve important metrics
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such as energy density, electrochemical stability, safety, and cost and outperform their
current commercial, imported counterparts 3.Accelerate R&D to enable the
demonstration and at-scale production of revolutionary batiery technologies including
solid-state and Li-metal, that achieve a production cost of less than S60/kWh, a specific
energy of 300 Whikg, and are cobalt- and nickel-free.

o (Cost-effective battery recycling is a promising way to secure raw materials, reduce
waste, and create high-quality jobs. One study suggests that 15 jobs are created to
recycle every 1,000 metric tons of end-of-life lithium-ion batteries (Akram. 2020).
Multiple systems and processes already exist to recover rare earth metals from used
batteries. Battery recycling will be especially important for the United States as it
achieves high-volume EV manufacturing in the 2020s and 2030s. The United States
could meet about 30%—40% of anticipated demand for lithium, nickel, manganese,
cobalt, and graphite in passenger EVs with recycled battery materials by 2035
(Reichmuth 2019). In order to achieve this future, investments in materials R&D and
recycling infrastructure must be made.

e We can see the effectiveness of these investments in the case of China and their
current domination of the EV market. To date, China is the only country with a
dedicated vehicle battery recycling policy (Reichmuth 2019). This outcome was a result
of China’s focus on building capacity at every stage of the battery and EV supply chain,
China used their NEV credits towards the promotion of battery recycling infrastructure
and supported the burgeoning market of battery recycling and materials R&D through a
series of subsidies and incentives for newly formed battery companies.

o This investment has made China the leader in battery recycling, and also
strengthened their domination of material processing and battery production,

o As of 2019, China recycled around 67.000 tons of lithium-ion batteries or 69
percent of all the stock available for recycling worldwide.

e Material development and recycling infrastructure are critical components of EV supply
chains, and investments made in them allow a market ecosystem to develop in which the
pace of EV innovation is accelerated.

e The current state of EV battery recycling infrastructure is relatively nascent. This is a
result of the United States’ broader lag in the development of a global lithium-ion battery
production market with China standing at 75% of total capacity, per a Wood Mackenzie
report.

e In June, DOE announced new policy actions to scale up domestic battery manufacturing
and technology supply chains. These actions include strengthening US manufacturing
requirements around battery production, the development of a national blueprint for
domestic advanced battery supply chains, financing for battery manufacturers, and
federal procurement of stationary battery storage. However, these plans do not outline
specific investments to enhance the United States’ battery recycling capacity.
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e Recycling battery materials is a critical pathway for American companies to stay
competitive in a tightening global supply chain and develop a larger stake in the battery
materials market. China currently has over 80% of the world’s lithium refining capacity,
over 60% for cobalt, and more than a third of global nickel refinement according to the
same Wood Mackenzie report,
® American companies and research labs have recognized this need and are already
working to develop domestic recycling technology and facilities. General Motors is
investing in raw material recovery through recycling and reuse of their excess scrap.

o GM has partnered with battery maker Ultimatum and battery recycling
company Li-Cycle to use hydrometallurgy’ to derive cobalt, lithium, nickel,
and other useful materials for battery production. Li-Cycle has stated that
95% of the repurposed scrap material can be used in the production of new
batteries.

o Other American companies include Redwood Materials which takes Tesla
batteries that do not meet quality standards and through a combination of
pyrometallurgical® and hydrometallurgical processes, repurposes the battery
into lithium carbonate, cobalt sulfate, and nickel sulfate. The company said it
can recover between 95-98% of a battery’s nickel, cobalt, copper, aluminum, and
graphite, and over 80% of its lithium.

e DOE’s Argonne National Laboratory is leading the ReCell center, a program
dedicated to finding ways to improve lithium-ion recycling techniques.

o A key goal of the center is the support of direct recycling. Rather than smelting or
breaking down the materials with acid, direct recycling allows components from
the battery with complex nanostructures to be reused. That way, raw materials do
not have to go through a costly step in being processed back into usable
components. The processes for direct recycling have worked in lab trials, but a
scalable economic model has yet to be developed.

e Government support and investment in burgeoning technologies like the ones
mentioned here will give the United States a competitive edge in terms of a more
efficient battery recycle and reuse industry.

Hy 1l is the less

h to recveling but initial results showcase it as the more sustainable option. The process involves
souking the battery cells in acids to dissolve the metals into a solution. This causes a higher amount of useful materials to be drawn out, including
lithium. The process is more involved than smelting, and requires the recveler to reprocess the cells, removing plastic casings and draining the
charge on the battery.

2 Pyrometallurgy involves hurning batteries to remove unwanted organic materials and plastic, This process produces a fraction of the original
material, leaving behind copper. or some nickel and cobalt from the cathode. 1 is done in a fossil-fuel powered furnace. and a lot of aluminum
and lithiwm are lost in the process, This process is not efficient from an energy and I Ipoim but py tallurgical smeliers are
commonland are ready 1o take on the rising supply of end-of-life batteries.
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2. Dr. Phadke, the pandemic has been a powerful and tragic reminder of the importance of
equitable access to clean air for all Americans. Studies have shown that exposure to air
pollutants increases the risk of severe impacts, including death, from COVID-19. What are the
health and environmental benefits of transportation electrification? Who is most impacted by
transportation-related pollution, and how can Congress ensure that these communities are among
the first—not the last—to benefit from electrification?

RESPONSE:

What are the health and environmental benefits of transportation electrification?

Our study finds that accelerating EV adoption would save 150,000 premature deaths and
avoid $1.3 trillion in health and environmental damages between 2020 and 2050.
Gasoline- and diesel-powered vehicles harm human health and the environment via
emissions of pollutants such as fine particulate matter, nitrogen oxides, and sulfur oxides
as well as greenhouse gas emissions that contribute to climate change. These emissions
disproportionately impact low-income communities, communities living close to the
highways, and communities of color. Ensuring a 90% clean grid by 2035, would avoid
additional 85,000 premature deaths and over $1.7 trillion in health and environmental
damages between 2020 and 2050.

Vehicle electrification and grid decarbonization also contributes to the DRIVE Clean
scenario’s combination of accelerated EV sales, a 90% clean electricity grid, and
additional electrification of buildings and industry results in 45% economy-wide GHG
emissions reductions by 2030, relative to 2005 levels.

Who is most impacted by transportation-related pollution, and how can Congress ensure
that these communities are among the first—not the last—to benefit from electrification?

African American, Latino, and low-income households in California are exposed to 43%,
39%, and 10% more PM2 s pollution, respectively, than white households (Reichmuth
2019). Broadly speaking, communities of color face higher risk from particulate
pollution, and living or working near highways or heavy traffic is particularly risky (ALA
2020). Thus the health benefits of transport electrification would notably benefit low-
income communities and communities of color, where vehicle pollution is worst.

There are several strategies that could enhance access to affordable electric vehicles and
charging infrastructure to communities affected by vehicular air pollution. The strategies
could include higher economic incentives / subsidies / tax rebates for low-income
households, subsidizing public charging infrastructure and EV charging prices in low-
income / frontline communities, prioritizing electrification of heavily trafficked highway
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/ freight routes that pass through affected communities by supporting truck charging
infrastructure and subsidizing electricity prices etc.

e Heavy-duty trucks contribute a disproportionate share of vehicle emissions. They
constitute only 5% of U.S. on-road vehicles but are responsible for 36% of particulate
emissions, suggesting that electrifying trucks can have an outsized influence on emissions
and human exposure to pollutants (Kodjak 2015). As such, it is important to prioritize
electrification of freight corridors that run directly through these communities.

e Similarly electrification of diesel trains and inland ships should be a priority. Near
elimination of air pollution from diesel electric trains by 2025-2030 is technically feasible
at net costs nearing zero by retrofitting them with battery tender cars. This new
opportunity is created by recent dramatic declines in battery prices and renewable
clectricity rates that were seldom anticipated just a few years ago (see Popovich et al
2021, forthcoming). Converting the existing 24,000 freight locomotives to battery electric
will: Eliminate NOx and PM emissions from the sector, saving 19,013 lives in
disadvantaged communities (by 2050 over BAU; Generate ~250 GWh of mobile batteries
that can be deployed to the grid during extreme events; Avert up to 1 billion metric tons
CO2; Achieve net cost savings of $204 billion.

e For most individuals and businesses, the ability to utilize EV incentives hinges on their
ability to access fair financing. Traditional financing options are not readily available
to those with lower incomes, poor or no credit, and high debt-to-income ratios. In
addition, communities of color, the elderly, and low-income households are often
targeted by predatory lenders and face disproportionate financial discrimination.

e The push to achieve an electrified transportation future creates a growing need for new
financing models and innovative funding programs that significantly expand consumer
and business access to EVs (and other clean energy and clean transportation options).
These include green banks, community developed financing institutions (CDFI),
microfinance, tariff-based financing, and sustainable capital ventures.

o Where they exist, they can and should be leveraged to maximize the impact of any
incentive programs. Working alongside policymakers, the financial sector, private
businesses, and utilities are key to developing and implementing workable financing
options that meet the needs of more consumers and businesses and in particular those
communities that face structural hurdles to financial access can be supported by federal,
state and local governments in creating access to EVs.

©  An example of this can be seen with California’s Clean Cars 4 All Program which
supports lower-income consumers in acquiring cleaner technology vehicles by
retiring their older, higher-polluting vehicles and upgrading to a cleaner vehicle or
an alternative mobility option of their choice. This program has been recently
expanded by Governor Gavin Newsom in the latest CA budget in order to center
frontline communities in California’s ambitious ZEV sales targets.
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e Other barriers to entry for frontline communities in accessing EVs include lack of
charging infrastructure investment in disadvantaged communities which makes the
purchase ot an EV particularly unrealistic for these communities.

o Prioritizing federal investment in public fast charging in these communities can
also ensure more equal opportunities for purchasing.

o Incentives for buildings, in particular apartment buildings, to provide fast
charging.

o Prioritizing electrification of freight corridors that run directly through these
communities.
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3. Dr. Phadke, President Biden says that when he thinks about solving the climate crisis, he
thinks about jobs. That’s how Democrats in Congress view it too, especially as we work
toward a pollution-free transportation sector. In your testimony, you say that electrifying
the transportation sector will create jobs across the economy. What types of jobs will be
created by Federal investments in electrification and where could they be located? The
2035 Transportation Report also considers the falling cost of EVs. Do you expect that

consumers will save money by buying EVs?

RESPONSE:

What types of jobs will be created by Federal investments in electrification and where
could they be located?

e Though economic recovery seems just within reach, major sectors of the U.S. economy
remain devastated by the COVID-19 pandemic. Already with the American Rescue Plan
Act of 2021, substantial resources have been allocated to help individuals, families, and

businesses. Enacting policies that rapidly electrify America’s transportation sector

present an opportunity to put more Americans back to work, and put more money back

into consumers’ pockets.
o The DRIVE Clean scenario, where EV’s constitute 100% of new vehicle sales by

2035, supports consistent job gains during 2020-2035, peaking at over 2 million jobs

in 2035. These employment gains are mostly induced jobs (1.4 million), spurred by $1
trillion in consumer savings that the electric vehicle transition will bring by 2035.

Assuming the same unionization rates by industry today, in 2035 union jobs will increase

by 276,000, while non-union jobs will increase by 1.8 million.

e The direct job impacts due to vehicle electrification are also positive overall. Altogether,
gains in direct electricity and fuel sector jobs in 2035 (790,000) offset direct job losses in
the auto sector (483,000). In 2035, job gains caused by the push to achieve a 90 percent

clean electricity system with significant load growth are concentrated in construction

(228,000), electrical equipment (105,000), and electricity delivery (197,000), and should

be relatively evenly distributed among states as investment in clean electricity is
ubiquitous. Direct impacts in auto manufacturing remain relatively unchanged.

e After 2035, net-job impacts of vehicle electrification remain positive but start to decrease

due to stable renewable build-out rates and decreasing power sector and vehicle operation

and maintenance costs, though any job figures after 2035 remain highly uncertain.

The 2035 Transportation Report also considers the falling cost of EVs. Do you expect that

consumers will save money by buying EVs?
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e Consumers save substantially on electric vehicle ownership due to decreased repair costs.
However, reduced vehicle maintenance has a negative impact on jobs in vehicle repairs.

e Historically, EV sales have been hindered by two consumer-cost disadvantages: the total
cost of ownership (TCO) and upfront prices of EVs have both been high in relation to
internal combustion engine (ICE) vehicles.

e Our results show, however, that electric heavy-duty trucks already hold a TCO advantage
today, and light-duty EVs will overtake ICE vehicles in TCO terms within 5 years
(Figure 1).

e Inaddition, light-duty EVs will reach upfront price parity with their ICE counterparts in
the mid to late 2020s, while electric HDTs will approach upfront price parity with diesel
trucks in the mid to late 2030s.

o Significant barriers remain, but the total consumer cost savings and societal benefits of
accelerated vehicle electrification are staggering. Achieving 100% electrification of new
vehicle sales puts the United States on a 1.5°C pathway for economy-wide
decarbonization while yielding substantial human health and environmental benefits and
saving consumers $2.7 trillion in vehicle spending — approximately $1,000 in household
savings each year — over the next 30 years. If light-duty vehicle electrification is delayed
to 2035 in accordance with many currently proposed transportation electrification goals,
we leave significant cost savings on the table.

=

. ——
Figure 1. TCO for EVs (bars) vs. ICE vehicles (lines), showing TCO parity achieved by 2023 for LDV (left and center) and
an existing TCO advantage for HDTs (right). Upfront costs include taxes. Maintenance costs of EV's include battery
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4. Dr. Phadke, I am working on legislation to help upgrade and expand our electric grid to
bring affordable clean energy to more homes across America and to support
electrification in transportation, buildings, and other sectors. What kinds of grid
upgrades will be needed to support EV infrastructure build-out and the goal of
100% electric vehicle sales by 20357

RESPONSE:

® By 2035, 100% new vehicle sales electrification, coupled with a 90% clean electricity
generation target, would require a significant change in the composition of U.S.
electricity supply and demand, with wind, solar, hydro, and nuclear making up 90% of
supply (up from about 40% in 2020), and demand increasing by about 35% over 2020
levels. The electricity demand would increase by over 70% by 2050.

e While such demand increase is significant, it is not historically unprecedented. Between
2020 and 2050, we find that the combined demand growth due to vehicle, buildings, and
industrial electrification would be approximately 2% per year, consistent with the 2.6%
average historical growth in the electric sector during 1975-2005.

e Toensure a 90% clean grid and meet the additional electricity demand, about 110 GW of
wind and solar energy capacity needs to be installed annually (Figure 2). This also
requires about 30 GW (190 GWh) of battery storage (2- to 10-hour batteries) each year.
For reference, the United States installed around 31 GW of new utility-scale renewable
capacity in 2020, despite the pandemic (SEIA 2021; ACP 2020). This ambitious target
will require strong policy support, but it is not unprecedented internationally. China
installed 120 GW of wind and solar capacity in 2020 (Murtaugh 2021). We find that the
average electricity generation cost in 2035 would actually be slightly lower than 2020
electricity costs owing to the steep renewable energy cost reductions and higher system
utilization enabled by increased electrification. The benefit derives from the
complementary load profiles of different types of EV charging and electric loads in the
building sectors—electricity use is higher due to electrification, but it is more evenly
distributed across seasons. Finally, we find that even with additional electric loads, the
90% clean grid is dependable without coal plants or new natural gas plants through 2035,

e In 2035, the additional electricity demand is dominated by EV charging (Figure 4).
Public chargers are primarily used during the day and home chargers in the evening,
helping to smooth the electricity demand across all hours of the day. Small load increases
from building electrification occur mostly in winter due to space heating. The higher
winter load results in more efficient renewable energy use, because net peak load occurs
in summer, with significant renewable energy curtailment in winter and spring. The
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higher winter load reduces renewable energy curtailment in those months, which also
reduces the need for battery capacity.

e Distribution grids will require upgrades to support increasing electric loads from vehicle
charging. We find that two types of distribution system upgrades would be required:
primary distribution costs such as distribution transformers and feeder lines driven by
coincident peak EV charging (coincident peak load); and secondary distribution costs
such as lines connecting distribution transformers to homes, driven by the interconnection
of EV chargers (connected load). We find that annual revenue requirements for
distribution system upgrades range from $0.7 to $2.8 billion per year by 2035 and $2.8
to $20 billion per year by 2050. Even at the high end, this is a fraction of the $162 billion
of annual distribution revenue requirement projected for 2050 by the 2021 Annual
Energy Outlook. Additionally, the added EV charging load would actually reduce
average $/kWh distribution rates. The 2021 AEO projects a national average distribution
cost of $0.03397/kWh based on retail sales of 4,748 TWh in 2050, We find that end-use
electrification would result in an average distribution rate of $0.03221/ kWh, a reduction
of $0.0018/kWh or 5%. Furthermore, simple managed charging solutions such as time of
use (TOU) rates could reduce distribution costs by 50% or more. Note that the key
drivers of distribution upgrade costs vary widely and are location-specific, so such
nationwide estimates are necessarily approximate.

e Increased electrification and pervasive renewable energy and battery storage deployments
require investments mainly in new transmission spurs connecting renewable generation ta
existing high-capacity transmission. While massive renewable energy investments
require about three times more spurline investment compared with a No New Policy
(baseline) scenario, the total transmission investments add only 0.2 cents/kWh to the total
system costs. Recent studies that account for low renewable energy and battery storage
costs indicate similar findings (Javadev et al. 2020). Studies that assume much higher
renewable energy costs or do not consider substantial battery storage find higher levels of
additional bulk transmission are required (Clack et al. 2017, NREL 2012). Further work
is needed to understand transmission needs more precisely.
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Attachment—Additional Questions for the Record
Subcommittee on Energy
Hearing on
“The CLEAN Future Act: Driving Decarbonization of the Transportation Sector.”
May 5, 2021

Mr. Joe Britton, Executive Director, Zero Emission Transportation Association

The Honorable Scott Peters (D-CA)

1. Critics have said that power grids across the United States are unstable and not equipped
to handle an increase in foad that electric vehicles may bring. Can you please explain
how and if electric vehicles would affect the grid?

RESPONSE:

ZETA RESPONSE:

Electric vehicle charging can provide a variety of benefits to the overall power system, such as
improved grid management, reliability, resilience, and overall ratepayer affordability. In
addition, utilities and customers can take advantage of the flexible and geographically distributed
nature of EV loads through vehicle-grid integration (VGI), price signaling (like time-of-use), and
optimized charging.

Optimized charging presents a key opportunity for EVs to soak up excess energy, like solar, that
may otherwise be curtailed. For instance, there are often excess solar resources available in the
morning hours — when demand is lower — and an increase in electricity demand in the afternoon
and evening hours when the sun is down. Smart charging and incentives to EV owners to
recharge during peak solar hours help drive down costs for consumers and allow the grid to
utilize more renewable energy, and shift demand in a way that benefits all grid users. And studies
have shown that with new clean energy capacity added to the grid, it will grow more dependable
and we will see increasingly lower wholesale costs than today.!

The overall capacity on the system (e.g., distribution circuits) may need to be upgraded as EV
adoption increases, but PG&E and Southern California Edison, who have the largest footprint of
EV adoption, have found that EV charging “increased utility revenues more than they have
increased utility costs, leading to downward pressure on electric rates for EV-owners and non-
EV owners alike.” The reason is that EVs can help shave the peaks and the valleys of power

! https://www.203 Sreport.com/transportation/evs-the-power-grid/
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demand, where additional energy utilization in non-peak hours drives revenue without additional
generation costs. In other words, EV's can help increase the efficient use of the power grid.”

These EV charging benefits can be managed and improved using smart statewide or local
programs to incentivize charging during non-peak hours.’ Because EVs can charge any time they
are plugged in, they can also serve as an energy storage resource or participate in demand
response programs that provide additional grid benefits.

The Honorable Doris Matsui (D-CA)

While investing in electric vehicle (EV) charging infrastructure expansion, we should aiso
explore the deployment of technologies that will maximize the lifecycle of charging equipment
and improve consumer access and reliability at public charging stations. One effort to
compliment the expansion of EV charging infrastructure consists of installing network-capable,
interoperable “smart” EV chargers at public stations. These smart chargers are capable of being
monitored and managed remotely, provide usage patterns data, and can help consumers see
whether a charging port is in use or broken.

1. What do you think are the benefits of investing in network capable “smart” EV chargers,
compared to non-networked chargers, as a part of the EV charging infrastructure
expansion?

RESPONSE:

ZETA RESPONSE:

From a federal policy perspective, there are a diversity of approaches to expand EV charging.
For example, smart chargers would benefit areas where remote monitoring and online
management tools would increase “uptime.” Increasing uptime would mean that more chargers
will consistently be online and available to charge. Their networked capability also creates the
ability to have variable pricing, which can incentivize charging at times when there is excess
power on the grid ( “time-of-use” pricing) to help reduce power loads at peak demand. Similarly,
networked chargers collect data, which can be useful for understanding charging behavior, costs,
use cases, and to help plan for future installations and upgrades.

There are, however, use cases where networked charging is not necessary or cost-effective. Non-
networked chargers are less expensive to purchase because they do not require integrated
technology, and the installation may be more straightforward and less costly. Nonetworked
chargers are sufficient for single-family homes and many multi-unit housing uses. They may also
be preferable from a cost standpoint in areas without reliable internet service where the benefits
of networked capabilities are limited. Of course, non-networked chargers can still be “network

2 https://www.synapse-energy .comy/sites/defanlt/files/EVs-Driving-Rates-Down-§-122. pdf

3 hitps:/Avww.nytimes.com/2021/01/29/climate/gm-electric-cars-power-grid. htmi
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capable,” meaning that if internet access reaches that area, they would be capable of being
networked in the future *

2. How will “smart” chargers enhance EV charging infrastructure and improve our
communities’ access to EV charging stations?

RESPONSE:

ZETA RESPONSE:

Smart chargers can be remotely monitored, increase uptime, and expand access because they are
connected to the internet. Because prices, availability, and power can be accessed remotely for
smart chargers, they can more easily be located by drivers using charging locator applications
that show prices, location, and availability.

Further, as noted above, smart chargers can be utilized to make electricity more affordable at
non-peak times of the day when the grid is producing excess power (base load), and otherwise
would be curtailed. This may be especially valuable to price-sensitive consumers looking to
reduce their transportation and fueling costs.

The Honorable Kathy Castor (D-F1)

1. Mr. Britton, the recently released 2035 Transportation Report from UC Berkeley finds
that there are “no insurmountable barriers” to significant scale-up of EV supply chains. It
also highlights the potential for recycling to improve materials efficiency and create jobs.
How can investments in materials R&D and recycling infrastructure strengthen battery
and EV supply chains? What is the current state of EV battery recycling infrastructure in
the U.S., and what investments can we make to ensure that battery materials are
recovered and reused efficiently?

RESPONSE:

ZETA RESPONSE:

With coordination, smart incentives, and appropriate policies, the U.S. can regain a competitive
advantage in domestic battery supply chains and battery recycling in particular.

Battery recycling is a promising American innovation that can help free us from reliance on
China for critical materials. Recycling technology is already delivering on a promise to reclaim
95% of criticalmaterials in a commercially competitive way. ZETA member companies —
including the

4 https://afdc.energy. gov/fuels/electricity _infrastructure.html



299

Mr. Joe Britton
Page 6

American Battery Technology Company (ABTC), Redwood Materials and Li-Cycle — utilize
cutting-edge recycling technologies to separate and process these minerals from used batteries
and convert them into storage cells and new EV batteries.

While over 69% of the world’s lithium battery recycling occurs in China, ABTC is currently
permitting and building a lithium-ion battery recycling facility in Fernley, Nevada. This facility
would quadruple the current annual U.S. lithium carbonate equivalent supply to 20,000 metric
tonnes a year. By recovering critical materials and selling high-quality metals back into the
battery market, recyclers in this sector are forging a path for sustainability and supply chain
security. An advanced battery investment tax credit would help these technologies grow and
scale to help secure the domestic supply of critical materials, drive economic development, and
create a circular economy for batteries to help achieve sustainable results for decades to come.

Additionally, Enel is embarking on Second Life, a partnership with Nissan Leaf. This initiative
disassembles batteries at the end-of-life and repurposes them for large stationary storage
systems. Rivian, too, is designing their batteries for both first-life vehicle applications and a post-
vehicle second life in energy storage. Congress and the Department of Energy (DOE) should
engage in public/private partnerships and fund research and development to help deploy
repurposed batteries, use sustainable materials in battery manufacturing (i.e. reclaimed/recycled
rare earth metals), and standardize battery module design and build for easier disassembly, repair
or recycling. This is similar to the Battery Processing and Manufacturing provision in the Senate
Energy and Natural Resources Infrastructure package (section 20007) which we hope to see
enacted.

Currently, there are not any federal incentives in place for consumers to recycle their electronic
devices. Investment in consumer incentives to return batteries for recycling or second-life
opportunities will improve rates of recycling. Consumers are required to locate a facility and
return batteries, which is burdensome for people without easy access to such facilities, or who
have not been made aware of recycling programs. Additionally, there is not federally aligned
guidance from the Environmental Protection Agency, the Department of Energy, and the
Department of Transportation directing producers or consumers on how to properly recycle EV
batteries, which may also be encouraged through public-partnerships. Without federal guidance,
it poses complications for manufacturers making decisions about end-of-life uses for their
batteries, and causes barriers for recycling companies. The federal government should o
establish a working group across agencies to provide consistent battery guidance for recycling
companies, battery manufacturers, and consumers on the reuse and recycling for all lithium-ion
batteries. This would also improve the domestic critical mineral supply chain.

Recently, the Senate Committee on Energy and Natural Resources passed a bipartisan title as
part of a larger infrastructure package. In this legislation, there is a provision which creates a
Battery Material Processing Grant program (section 20009), which focuses on small- and
medium-sized manufacturers to enable them to build new or retrofit existing manufacturing and
industrial facilities to produce or recycle advanced energy products in communities where coal
mines or coal power plants have closed. ZETA strongly supports initiatives to ensure that the
United States reclaims global leadership by returning mineral processing and battery
manufacturing to domestic companies. We hope to see this bipartisan provision included in the
final package.
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2. Mr. Britton, the pandemic has been a powerful and tragic reminder of the importance of
equitable access to clean air for all Americans. Studies have shown that exposure to air
pollutants increases the risk of severe impacts, including death, from COVID-19. What
are the health and environmental benefits of transportation electrification? Who is most
impacted by transportation-related poltution, and how can Congress ensure that these
communities are among the first—not the last—to benefit from electrification?

RESPONSE:

ZETA RESPONSE:

The Union of Concerned Scientists has noted that in the Mid-Atlantic, communities of color
breathe in 66% more pollution from the transportation sector.> And the impacts of this pollution
was laid bare by the pandemic, where studies have found that “that someone who lives for
decades in a county with high levels of fine particulate pollution is 8% more likely to die from
COVID-19.7% Reducing mobile-source emissions in the transportation sector through
electrification is a unique opportunity to reduce these public health impacts, especially in
disproportionately impacted communities. Congress can help accelerate these emissions
reductions through EV consumer incentives, funding for infrastructure and strong performance
and emissions standards.

Electrification will benefit those at high-risk for health complications, but it is acutely important
for those living in and around ports and transportation corridors that are especially vulnerable to
mobile-source emissions. The diesel-powered trucks in the medium-and heavy-duty sector
disproportionately emit not only greenhouse gases, but the most deadly pollutants like particulate
matter, nitrous oxide, and sulfur dioxide which have been shown to disproportionately cause
premature death and chronic health conditions in communities of color.” These vehicles
comprise only 10% of vehicles on the road, but amount to almost a third of carbon emissions and
over half of the harmful pollutants that worsen public health impacts.® Congress should prioritize
the electrification of this class of vehicles because electrification will provide outsized and
accelerated improvement in air quality for these communities.

3. Mr. Britton, I am working on legislation to help upgrade and expand our electric grid to
bring affordable clean energy to more homes across America and to support
electrification in transportation, buildings, and other sectors. What kinds of grid

3 https://www . ucsusa.org/resources/inequitable-exposure-air-pollation-vehicles
6 https://www.hsph harvard.edu/news/hsph-in-the-news/air-poliution-linked-with-higher-covid-19-death-rates/
7 htips://advances.sciencemag.org/content/7/18/eabf4491

8 https://wvww.ucsusa.org/sites/default/files/2019-12/ReadyforWorkFullReport.pdf
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upgrades will be needed to support EV infrastructure build-out and the goal of 100%
electric vehicle sales by 20357

RESPONSE:

ZETA RESPONSE:

As we move forward towards a clean energy economy, we must continue to modernize the
electrical grid to meet the growing demand for electrification. EV charging presents a key
opportunity to soak up excess energy, like solar, that may otherwise be curtailed. For instance,
there are often excess solar resources available in the morning hours — when demand is lower —
and an increase in electricity demand in the afternoon and evening hours when the sun is down.
Smart charging and incentives to EV owners to recharge during peak solar hours help drive
down costs for consumers and allow the grid to utilize more renewable energy and shift demand
in a way that benefits all grid users. And studies have shown that with new clean energy capacity
added to the grid, it will grow more dependable and see increasingly lower wholesale costs than
today.’

Overall capacity on the system (e.g., distribution circuits) may need to be upgraded as EV
adoption increases, but PG&E and Southern California Edison, who have the largest footprint of
EV adoption, have found that EV charging “increased utility revenues more than they have
increased utility costs, leading to downward pressure on electric rates for EV-owners and non-
EV owners alike.” The reason is that EVs can help shave the peaks and the valleys of power
demand, where additional energy utilization in non-peak hours drives revenue without additional
generation costs. In other words, EVs can help increase the efficient use of the power grid.*

? https://www.203 Sreport.com/transportation/evs-the-power-grid/

10 https://www.synapse-energy.com/sites/default/files/EVs-Driving-Rates-Down-8-122 .pdf
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Attachment—Additional Questions for the Record

Snbcommittee on Energy
Hearing on
“The CLEAN Future Act: Driving Decarbonization of the Transportation Sector.”
May 5, 2021

Mr._Josh Nassar, Legislative Director, The International Union, United Automobile
Aerospace, and Agricultural Implement Workers of America (UAW)

The Honorable Kathy Castor (D-FL)

1. Mr. Nassar, the recently released 2035 Transportation Report from UC Berkeley finds
that there are “no insurmountable barriers” to significant scale-up of EV supply chains.
How can Federal policy strengthen supply chains and support American workers?

RESPONSE:

Thank you for the question. We need a comprehensive, whole of government approach to our
supply chain problems. Centering the needs of American workers and seeing them as
foundational for growing manufacturing will be critical to strengthening our supply chains. In
addition to increasing supply chain transparency, Congress and the Biden Administration should
invest in workers’ training, support good wages and benefits, and defend workers’ rights to
organize and collectively bargain. Investing in making these products domestically with good
American jobs will help strengthen our supply chains.

An example of such policy is an amendment introduced by Sen. Debbie Stabenow (D-MI) to the
Clean Energy for America Act (S.2118), which would continue a $7,500 consumer credit for
electric vehicles but add for the next five years a $2,500 bonus for autos assembled in the United
States and another $2,500 for meeting certain worker focused labor standards. The $12,500
rebates would apply as a rebate on tax retumns. After five years a vehicle must be assembled in
the U.S. for consumers to be eligible to receive a $10,000 base credit and an additional $2,500
bonus credit for vehicles that are union made or apply worker focused labor standards. Thisis a
positive step forward and if passed into law, will strengthen our supply chains and support
American workers.

2. Mr. Nassar, President Biden says that when he thinks about solving the climate crisis, he
thinks about jobs. That’s how Democrats in Congress view it too, especially as we work
toward a pollution-free transportation sector. How can we ensure that our Federal
investments support good, union jobs with high labor standards, located right here in
America?

RESPONSE:
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Thank you for the question. We believe Congress must pursue a win-win strategy that is good for
both workers and our environment. In our view, corporations that receive taxpayer dollars must
be required to use those dollars to manufacture in the United States. Corporations must also be
held accountable to the workers they rely on. This means they should be required to maintain
high labor standards, which includes respecting workers’ right to join a union. Congress needs to
make significant investments if we are to be a leader in building the cars and trucks of the future
and those investments need to be made in the United States in support of good union jobs.

We need a strong industrial policy focused on education, workforce training, research and
development, support for advanced manufacturing and technologies, and creating penalties for
companies that turn their back on American workers.

Lastly, Congress must advance equitable tax policies that uplift working families instead of
incentivizing businesses to outsource jobs overseas. For example, the 2017 Tax Cuts and Jobs
Act (TCJA) encouraged the outsourcing of U.S. manufacturing jobs. Because of this law,
multinational corporations pay at most only half that rate on their offshore profits as they do on
their earnings here at home, creating an incentive to ship jobs overseas. The UAW urges
Congress to eliminate anti-worker offshoring incentives by setting a minimum tax on the foreign
profits of multinationals equal to the statutory corporate tax rate on domestic profits.
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Attachment—Additional Questions for the Record

Subcommittee on Energy
Hearing on
“The CLEAN Future Act: Driving Decarbonization of the Transportation Sector.”
May 5, 2021

Mr. David Jankowsky. Founder and President. Francis Energy

The Honorable Kathy Castor (D-FL)

1. Mr. Jankowsky, President Biden says that when he thinks about solving the climate crisis,
he thinks about jobs. That’s how Democrats in Congress view it too, especially as we
work toward a pollution-free transportation sector. In your testimony, you note that your
company plans to build charging networks every 50 miles across the heartland, including
in rural, underserved, tribal, and disadvantaged communities. How would Federal
investments to build out charging infrastructure grow economies and create jobs around
the country?

RESPONSE:

Federal investment in the creation of a comprehensive direct-current fast charging (DCFC)
network across the United States will create hundreds of thousands of good-paying jobs. These
jobs will be created to develop, engineer, procure, construct, operate and maintain DCFC
networks across the country. As a direct result of this job creation, these DCFC networks will
enable the success of the electric vehicle (EV) eco-system, begetting even more jobs, across an
array of supporting technologies. The development, construction and operation of electric
vehicle (EV) charging stations requires the skill of workers from a number of trades. By
investing in charging infrastructure, the federal government will incentivize the hiring of workers
who might otherwise be forced to change industries as our economy undergoes a
transformational shift. From engineers - mechanical, structural, electrical, and environmental -
who design systems to construction workers who pour concrete to the utility workers
interconnecting the systems to the grid, this industry will provide domestic workers a secure
future, as the overwhelming majority of these jobs cannot be outsourced. Charging-station
operators and technicians are burgeoning middle-class occupations in some markets already.
With federal investment, some estimate 40,000 technicians alone will be needed by

2030. According to the Rocky Mountain Institute, EV charging is "the largest growth sector in
the U.S. electricity market for the foreseeable future."

2. Mr. Jankowsky, I am working on legislation to help upgrade and expand our electric grid
to bring affordable clean energy to more homes across America and to support
electrification in transportation, buildings, and other sectors, What kinds of grid
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upgrades will be needed to support EV infrastructure build-out and the goal of 100%
electric vehicle sales by 20357

RESPONSE:

While the United States grid, in most regions, has sufficient capacity to support short-term EV
growth - because of decreases in energy consumption in the recent past - investments for grid
upgrades will be necessary in the near- to long-term. Planning has already begun. In fact, some
states have mandated that utilities develop plans to accommodate the inevitable increase in
power loads resulting from the electrification of transportation. Future demands on the grid will
correlate with utilization rates and existing grid capacity. Those areas undergoing a more rapid
transition to EVs will experience greater stress on their grids. Utilities and other power
generators must forecast both the amount of charging which will take place and the time of day
at which it occurs. Investments in new distribution and storage technologies, and modernization
of our outdated grid will be necessary to facilitate the transition to EVs. Most experts agree that
distributed energy resource management is the most effective tool to prepare for the future.
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Subcommittee on Energy
Hearing on
“The CLEAN Future Act: Driving Decarbenization of the Transportation Sector.”
May §, 2021

Mr. AJ Siccardi, President, Metroplex Energy, Inc.

The Honorable Jerry McNerney (D-CA)

1. Mr. Siccardi, electric utilities, such as PG&E in my home state, have worked to use funds
approved by state regulatory commissions to bolster EV infrastructure options for
customers. In fact, PG&E and 7-Eleven recently announced a partnership to deploy DC
fast chargers. If fuel retailers benefit from these investments, why have your groups (the
National Association of Truck Stop Operators, National Association of Convenience
Stores, and Society of Independent Gas Marketers Association) partnered with the
American Petroleum Institute on a multi-state effort to stifle investments in EV program
filings at the state level?

RESPONSE:

Thank you, Congressman McNemey, for raising this question. | am pleased to have the
opportunity to correct some mistaken information that has been provided to you, and perhaps to
others. RaceTrac is a member of the National Association of Truck Stop Operators (NATSO),
the National Association of Convenience Stores (NACS), and the Society of Independent
Gasoline Marketers of America (SIGMA) and has had a representative on the Board of Directors
of each organization. Those three organizations were not and are not members of the group that
the American Petroleum Institute and others participated in on the above-referenced issues.

Our trade associations — NATSO, NACS, and SIGMA - have taken a separate and different
approach to electric vehicle (EV) infrastructure issues. We want more EV infrastructure and our
three associations have worked to identify opportunities for the industry to participate in the
development of EV infrastructure. That infrastructure will only proliferate in the way that EV
drivers need if a robust private market for EV charging develops such that businesses have a
profit motive for investing in EV charging infrastructure. Some significant investments, like 7-
Eleven’s, are happening. In fact, NATSO in 2020 partnered with ChargePoint, the world’s
largest EV charging network, to create the National Highway Charging Collaborative. The
Collaborative has committed to leveraging $1 billion in capital to deploy charging at more than
4,000 travel plazas and fuel stops that serve highway travelers and rural communities. NATSO
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and ChargePoint are well on their way to achieving that goal. Despite the investments noted
above, we see the need for changes to the marketplace to ensure businesses are incentivized to
invest in this space and there is a level playing field that enhances price-competitive offers and
prevents monopolization by any one sector. We all know that such monopolization ultimately
stunts growth and innovation in markets and hurts consumers.

And, we favor utility investments in electricity infrastructure to facilitate development of EV
charging, including with ratepayer funds, with the exception of the use of ratepayer funds on the
EV chargers themselves. Major investments in power generation, electric grids, line extensions
and more by electric utilities will be necessary to provide the capacity to support widespread
adoption of EVs. We recognize and support that.

But, the chargers themselves should be treated differently. That is because, given the ability of
EV drivers to move their vehicles to different providers and seek the best pricing and service in
the marketplace, EV chargers lend themselves to a competitive market. Drivers can go to any
charging provider they wish based on price, location, other products and services offered, or any
other criteria drivers prioritize. Traditional electricity pricing is not set up that way. Instead, it
assumes that electricity is being provided to fixed locations — such as a home or business
structure — where it only makes sense for one provider to pay to connect electricity to those
locations. Given these differences, there is simply no reason to make ratepayers pay for EV
chargers themselves. EV drivers can pay for those chargers as they purchase electricity.

If utilities want to own and operate EV chargers, then they should do so using unregulated funds
that are not part of rate filings that provide guaranteed returns. These should be competitive
investments so that there is a level playing field in which utilities and private sector businesses
all need to recover their capital investments and make a profit. That level of competition will
ensure that everyone in the EV charging market will have incentives to compete vigorously to
offer consumers the best prices and services they can.

Partnerships between utilities and convenience retailers are a good way to make all of this
happen in the most effective and consumer-friendly way. Utilities are needed to help provide
much of the infrastructure to get a site ready for EV charging — particularly where more
advanced and higher capacity chargers are going to be used. Meanwhile, convenience retailers
not only have experience aggressively competing on price for drivers’ business, they also have
locations that drivers are used to visiting and provide the products, drinks, foods, restrooms and
other amenities that drivers have come to expect when they stop to fuel their vehicles.

We want to work cooperatively with the utility industry to enhance EV charging offerings. We
just want Congress to ensure that that occurs in a competitive market on a level playing field that
inures to the benetit of EV drivers and the future development of the market.
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